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SUMMARY 
 
The construction industry plays an important role in establishing the 
required infrastructure for socioeconomic development while being a 
major contributor toward overall economic growth. As the national 
economy grows, the construction industry needs to satisfy the expansion 
and changes in construction demand.  
 
To meet the challenges of global competition, the Malaysian 
construction industry will have to respond to changes in demands. Since 
the performance of the industry has great implication to the national 
economy, the construction industry should be promoted to a greater 
echelon. Therefore, Supply Chain Management (SCM) is a great 
opportunity for the construction industry primarily to reduce costs and 
time, thus improving industrial productivity. However, there are 
obstacles that include poor levels of logistical competence, partly 
limited competition, strong project focus as well as the attitudes and 
traditions surrounding the issue. In congruent with SCM principles and 
practices, the construction industry should consider integrating SCM into 
its portfolio to boost efficiency and effectiveness throughout the 
construction value chain.  
 
This research looks into the practice of SCM in the Malaysian 
construction industry. The motives behind this study were to identify 
dimensions involved in SCM practices among three categories of 
construction players, namely contractors, developers, and suppliers. 
Besides that, this study also went deep into acknowledging the level of 
intensity of each practice in order to gain a thorough understanding on 
the related issues. Based on the study, SCM in general, is reasonably 
considered a common practice in the Malaysian construction industry. It 
was also found that the level of SCM adoption is good among the 
construction players.  
 
Conclusively, this research has been successful in meeting its 
objectives. Despite having good adoption level of SCM practices, SCM 
understanding is still considerably low in certain aspects. This leaves 
heavy responsibilities on the construction-related government agencies 
to further enhance the understanding of the construction players 
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1.0 INTRODUCTION 
 
 The construction industry is critical for national wealth creation 
as it is a catalyst for the development of other industries, like 
manufacturing, professional services, financial services, education, and 
many others. The number of contractors involved in the industry is 
continually increasing. However, the 7th and 8th Malaysian Plans 
reported that about 5 percent of projects were incomplete. Therefore, 
there is a great interest to know the critical success factors that 






Like its counterparts in many countries, the construction industry in 
Malaysia is characterised by fragmentation and poor co-ordination 
among project participants which leads to inefficiency, waste, and 
quality and safety problems. Moreover, the construction industry pays 
inadequate attention to the protection of the environment: the 
participants see the responsibility as lying with others; and various 
authors identified different main players. One of the major problems 
facing these key players is to keep on sustaining their competencies to 
face the growing challenges in this industry. In addition, these players 
also need to develop their abilities and capabilities in managing their 
organisations in order to continually improve the efficiency of their 
activities in this industry.  
 
The concept of Supply Chain Management (SCM) is viewed as a 
strategic tool which is vital in achieving corporate competitiveness and 
portability in today's operating environment (Burgess, 1998). The 
application of SCM can improve efficiency and productivity, and 
reduce overall operating costs (Lambert et al., 1998). SCM is neither 
widely known nor significantly applied in the construction industry in any 
country. Like the traditional approach to business for which SCM offers 
an alternative, in Malaysian construction, business relationships are 
based on narrow, short-term interests, and win-lose arrangements. It is 
pertinent to study the possibility of using SCM to improve the 
performance of construction enterprises in the country, especially from 
the perspective of their environmental performance. 
 
The construction industry players are believed to be held back by 
ineffectual SCM practices. Issues such as material shortage at project 
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site, late supply of materials in the market, equipment shortage, and 
lack of communication between parties or players become a common 
scenario to this industry. These issues are basically related with how 
people, technologies, and processes have been effectively or 
ineffectively managed by these industry players starting from upstream 
to downstream activities. 
 
Based on the above scenario, as well as the urgent need of the 
Malaysian construction industry to chart its direction toward 
strengthening its foundations, it is pertinent that this study is to be 
carried out to clearly identify the real issues in the SCM of the 
Malaysian construction industry in order to minimise problems and 
wastages which could directly improve the capability of our country to 
compete in the era of international globalisation. 
 
 
1.1.1 Supply Chain Management (SCM) Overview 
 
In recent years, the application of Supply Chain Management (SCM) 
philosophy to the construction industry has been widely investigated. It 
is seen as an effective and efficient management measure and strategy 
to improve the performance of construction projects, which has suffered 
from high fragmentation, large waste, poor productivity, cost and time 
overruns, as well as conflicts and disputes for a long time. SCM can be 
considered as the coordination of distributed decision making of 
organisations or participants on material flow, information flow, human 
flow, and cash flow in supply chain from the systems perspective.  
 
The supply chain relationship between focal organisations, suppliers, 
and customers plays an important role in dealing with challenges 
stemming from the competitive environment in order to be beneficial. In 
order to sustain their competitiveness, these organisations should 
prepare themselves by synergising all undertaking throughout the value 
chain. According to the previous Council of Logistics Management (CLM), 
which is now known as the Council of Supply Chain Management 
Professionals (CSCMP) in 2004 (http://cscmp.org/aboutcscmp/ 
definitions.asp), Supply Chain Management is defined as:  
 
“SCM encompasses the planning and management of all activities 
involved in sourcing and procurement, conversion, and all logistics 
management activities. It also includes coordination and 
collaboration with channel partners, which can be suppliers, 
intermediaries, third-party service providers and customers. In 
essence, SCM integrates supply and demand management within and 
across companies”.  
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In line with the above definition, this study looks at Supply Chain 
Management in the construction industry as:  
 
“SCM encompasses the management of all processes and entities 
involved in managing the flows of materials, funds, human resources, 
equipment and information within an integrated network that consists 
of providers (suppliers), transformers (builders), and receivers (clients) 
with the objectives of improving customer satisfaction, delivery and 
quality of products, and reducing costs in the cooperative and 
collaborative environment”.  
 
This definition can be extended to the elimination of physical 
boundaries among the SCM partners in order to gain the same benefits 
through a win-win situation by imposing a collaborative and co-
operative environment or culture among suppliers, focal organisations 
and customers. In addition, it is believed that the success of this 
relationship can be supported by an extensive use of information and 
technology, and improvement in human resource and business processes. 
 
Supply chain integrates the cohesive process flow of physical materials, 
information, and cash across the value chain from manufacturers and 
suppliers, and the vast network of logistical distribution and customers. 
Business competition intensified into the 1990s and 2000s in the global 
market and Supply Chain Management (SCM) practices are chartered 
to deliver the right product to the right place at the right time, while 
maintaining the right quantity, quality, and condition to the customers at 
the lowest possible cost (Coyle et al., 2003; Lumnus et al., 2003; Li, 
2006). SCM has become popular amongst practitioners and 
academicians, and within professional organisations (Burgess, 2006). In 
today‘s environment, markets are more internationalised and 
dynamically customer driven. Customers are demanding more varieties, 
better quality and service, and faster delivery. Organisational business 
models require more low cost, faster reaction to demand changes, and 
improvements to manufacturing and supply network for gaining 
superior competitive advantage (Chopra & Meindl, 2001; Porter, 
1990). Customers are getting more empowered through easily 
accessed visible information through various media and have many 
choices to choose from. The power shift in the supply chain to retailers 
and distributions is just as important as manufacturers to get product 
and services to customers. Deregulation and globalisation makes it a 
requisite for businesses to deal with an array of supply networks in 
order to be successful (Coyle et al., 2003). With the advent of business 
challenges related to increasing environmental uncertainties, rapid 
product life cycles, complex internal organisational responses to 
demand changes, and logistical complexities globally, organisations 
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are gearing up SCM as a source of competitive advantage (Fischer, 
1997; Holweg, 2005; Lee, 2004).  
 
While each terminology focuses on the elements of the phenomenon, 
generally, the context of SCM involves key themes on integration of 
physical flow of materials and information within the supply network to 
create business value. In the same context, the Supply Chain Council 
(http://supply-chain.org/) through the SCOR model describes business 
activities of Plan, Source, Make, Deliver, and Return as a framework 
that links business process, metrics, benchmarking, and process 
measurement into a cross-functional relationship. This common ground 
facilitates common understanding of SCM evolution from 1960s to 
1990s to mid 2000s. Tan (2001) recollected the SCM evolution. 
Beginning in 1950s and 1960s, studies focused on securing 
manufacturing efficiencies and purchasing functions in order to gain 
profitable production cost, and then it went into the 1970s with the 
focus on material management within organisations. The SCM concept 
had been elaborated further in 1980s and 1990s regarding 
manufacturing efficiencies through JIT, distribution, flexibility, strategic 
cooperative buyer-supplier relationships, and integrating with other 
supply chain functions. Key themes in the 2000s was that SCM would 
involve reinforcing holistic best supply chain practices (manufacturing, 
distribution, supplier, technology, information technology, and 
organisational development) to create business value through flexibility 
within the supply chain nodes (Ketchen et al., 2008, Gunasekaran et al., 
2008; Reichart & Holweg, 2007; Kumar et al., 2007; Duclos et al., 
2003; Lumnus et al., 2003). 
 
By the 1990s, firms recognised that suppliers and customers should 
collaborate for increasing value creation. This has shifted organisational 
focus from within an enterprise to managing firm boundaries (Vickery et 
al., 1999). At this point in time, academics preferred to refer SCM as a 
theoretical point of view to clarify differences of traditional 
approaches to managing material flow, information flow, and cash flow 
(Chopra & Meindl, 2001; Mentzer et al., 2001). From early to mid 
2000s, researchers suggested that competitive SCM is not just limited to 
within manufacturing superiority neither from cost, technology, nor 
quality perspectives and it should be responsive to customer needs. 
Moreover, a successful supply model should be flexible across trading 
partners through mutual collaborations (Duclos et al., 2003; Coyle et 
al., 2003). Conceptually, SCM should be an integrated business eco-
system (Kim, 2005). Furthermore, academicians have offered refined 
SCM models to include customer responsiveness (Holweg, 2005; 
Reichart & Holweg, 2007). Further discussions on SCM dimensions are 
discussed in Section 3 of this report.  
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1.1.2 Supply Chain Management In Construction 
 
In recent years, the application of Supply Chain Management (SCM) 
philosophy to the construction industry has been widely investigated as 
a potentially effective and efficient management measure and strategy 
to improve the performance of construction. This industry has suffered 
from high fragmentation, large waste, poor productivity, cost and time 
overruns, and conflicts and disputes for a long time, and SCM can be 
utilised to address adversarial inter-organisational relationships 
between organisation by increasing the number of construction 
organisations and researchers. SCM can be considered as the 
coordination of distributed decision making of organisations or 
participants on material flow, information flow, human flow, and cash 
flow in supply chain from the systems perspective.  
 
In the past, manufacturing and construction compete mostly on product, 
service, and price but in today‘s hypercompetitive environment, 
companies often compete less on product and quality—which are often 
comparable—and more on inventory turns and speed to market. For 
achieving this aim, companies should improve Supply Chain 
Management and care about it more and more. 
 
Until now in construction, initiatives belonging to the domain of SCM 
have been rather partial, covering a subset of issues (for example 
transportation costs) in a limited part of the construction supply chain 
(for example the construction site). In most cases, the issues are 
regarded from a main contractor‘s point of view (e.g. Asplund & 
Danielson, 1991; Wegelius-Lehtonen et al., 1996). The construction 
industry product is of the nature of an investment service where the 
customer wields great influence on the final product in relation to its 
physical aspects (dimensions, application of materials, etc.) and the 
value of logistic parameters (delivery date, project duration, etc.). In 
some cases, the customer selects the manufacturer (contractor), the 
suppliers of specialist parts, and the material suppliers (Kornelius & 
Wamelink, 1998). Longstanding, efficient supplier-contractor 
relationships are vulnerable to disruption in this context. Vollman et al. 
(1997) held that construction SCM is increasingly seen as a set of 
practices aimed at managing and co-ordinating the entire chain from 
raw material suppliers to end customers. Bontekoe (1989) developed a 
list of 10 bottlenecks that hamper the application of logistics in 
construction which may also be applicable in the SCM context. Some of 
the more critical bottlenecks include a need for extensive preparation 
for approval procedures, conflicts of interest between organisations 
within project organisation, and a need for co-operation with public 
utilities. 
 
It is possible to apply a definition of the supply chain offered by 
Christopher (1992) as the network of organisations that are involved, 
through upstream and downstream linkages, in the different processes 
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and activities that produce value in the form of products and services in 
the hands of the ultimate consumers to the description of construction 
SCM. In the context of the current work, Construction SCM may be 
regarded as the process of strategic management of information flow, 
activities, tasks, and processes, involving various networks of 
organisations and linkages (upstream and downstream) involved in the 
delivery of quality construction products and services through the firms, 
and to the customer, in an efficient manner.  
 
Nowadays, enterprises are facing an environment changing at an 
increasing rate which forces them to adapt to change by introducing 
new approaches to business management. In the logistics area, a 
significant degree of innovation has been observed because of the 
increasing complexity and dynamics of markets. However, the 
construction industry has been slower than other industries in adopting 
new management strategies and there is relatively little evidence of the 
application of good logistical practices in this area. Empirical 
experiences addressing SCM in construction have been reported 
(Vrijhoef & Koskela, 2000), and, since the construction industry is the 
largest industrial sector in the world accounting for approximately 10 
percent of the global gross productive effort (O‘Brien & Al-Biqami, 
1998), it seems that there is a great potential for improving.  
 
The Supply Chain Management (SCM) in construction can be seen as the 
network of installation resources and activities that provides added 
value to the final customer, within the functions of project design, contact 
management, acquisition/provision of materials and services, 
production and delivery of raw materials, and management of the 
installations/resources (Love et al., 2004). 
 
A number of alternative procurement approaches and forms of contract 
have emerged since the 1960s in response to the changing needs of 
construction‘s more informed clients (Edum-Fotwe et al., 2001) and as a 
growing realisation of the inherent problems of the traditional route 
(Ball, 1988). These alternative procurement strategies, which include 
‗two-stage competitive tendering‘, ‗Design and Build‘, ‗Management 
Contracting‘, and ‗Construction Management‘ represent some 
differences in relationships, roles, and power between the design and 
cost consultants and main contractor, and between the main or 
managing contractor, and the specialist and trade subcontractors. As 
can be seen in the literature, these new approaches to procurement 
have resulted in some potential for greater collaboration and 
integration. However, a number of authors remain critical of main 
construction player‘s attempts to reshape its procurement approaches. 
Cox and Townsend (1998) argued that there has been no theoretical 
framework underpinning the development of these procurement 
approaches. This suggests that the construction industry lacks a 
systematic and strategic approach to change which can be seen as 
impeding the cumulative and evolutionary aspect of SCM 
relationships—a key aspect of ―fifth generation innovation‖. 
 
A further weakness associated with these procurement approaches is 
that the culture of construction remains essentially adversarial with 
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continuing reliance on price competition and firm contractual 
arrangements. Most relationships are still largely and characteristically 
at arms-length and short-term (Cox & Thompson, 1997; Dubois & 
Gadde, 2000), with a strong tendency toward the use of litigation to 
resolve disputes (Latham, 1994). Indeed in the case of some new 
approaches to procurement, such as ‗Management Contracting‘, 
contractual relations have often become even more complex than in the 
traditional approach, and provide further potential for conflict. 
 
The construction industry has been slower to employ the SCM concept, 
which has been widely embraced elsewhere in other industries, perhaps 
because of the unique context in which SCM collaboration must be 
applied, i.e. an organisational structure consisting of individual elements 
in the nature of a conglomerate, termed ―the temporary multiple 
organisation‖ (Cherns & Bryant, 1983).  
 
The integration of the supply chain should aim to boost efficiency and 
effectiveness across all supply chain members. This aspect is most 
relevant to construction. SCM should be considered as essential to the 
performance and competitiveness of the construction enterprise 
considering the variety of materials, products, and components it 
requires on each project; the range of subcontracting companies it 
normally engages; and the variety of consultants it works with. The 
traditional approach to business has several discernible elements: win 
and lose arrangements; a focus on negative issues; uncertainty; a 
minimal exchange of information; the buying of supplies of each item 
from many companies to maintain price competition; and an 
atmosphere of fear, dishonesty, and frustration.  
 
These generally have negative elements characterising current business 
relationships among construction firms and their business partners. SCM 
is based on an alternative business relationship with the opposite of 
these features being the underlying philosophy. Lanlonde (1998) 
identified the building blocks of a solid supply chain relationship as 
sharing of information; sharing of benefits and burdens; multiple 
contacts between economic entities; cross-functional management 
processes; and future-oriented collaborative processes. Such an 
approach would revolutionise the practices and operations of 
construction enterprises.  
 
 
1.2 Significance Of The Study 
 
O'Brien (1995) noted that the existing manufacturing research in 
Supply Chain Management, while useful, does not readily translate to 
the construction environment; given the transient nature of production in 
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construction projects. He concluded that relatively little is known about 
Construction SCM. Nonetheless, it was recognised that SCM promises an 
engineering basis with which to design, plan, and manage construction 
projects in a collaborative manner. Although effective SCM is a key 
element in reducing construction costs (Atkin et al., 1995), Agapiou et 
al. (1998) noted that no studies have defined what SCM exactly is 
within the construction process. 
 
Research on construction SCM is relatively scarce, although Egan (1997) 
advocated partnering to increase efficiency and productivity. 
Nowadays, enterprises are facing an environment changing at an 
increasing rate which forces them to adapt to change by introducing 
new approaches to business management. In the logistics area, a 
significant degree of innovation has been observed because of the 
increasing complexity and dynamics of markets. However, the 
construction industry has been slower than other industries in adopting 
new management strategies and there is relatively little evidence of the 
application of good logistics practices in this area.  
 
In response to this, the Malaysian government through its construction 
arm, the Construction Industry Development Board (CIDB), has released 
the Construction Industry Master Plan (CIMP), which emphasises on 
several strategic thrusts that need to be implemented in order to 
facilitate this industry. The CIMP Strategic Thrust 1 is established as to 
―integrate the construction industry value chain to enhance productivity 
and efficiency‖. This strategic thrust emphasises the need for better 
integration across the construction industry value chain in both 
bureaucratic processes and construction approaches. This follows the 
need for a more effective partnership approach between the industry 
players, thus SCM is seen to be one of the matters that need to be 
investigated.  
 
This research will provide the answers to the research objectives 
whereby it will identify the important elements of SCM practices that 
could be implemented in the local construction industry and provide a 
guide toward developing SCM best practice manual for achieving the 
objective of the first CIMP. Application of proper SCM methodology 
will foster collaborative working approaches, reduce material and time 
wastages, improve quality and productivity, and thus provide increased 
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1.3 Objectives Of The Study 
 
The overall mission of this project was to establish the best practice 
model for Supply Chain Management of Malaysian construction. 
Therefore, the primary objective of this study was to evaluate the 
current practice of Supply Chain Management in the construction 
industry that could fit in the value chain system which could enhance the 
efficiency and quality of the construction projects. Meanwhile, the 
secondary objective was to identify the supply chain needs and skill 
requirements in management and management related disciplines 
amongst the construction industry key players. These objectives could 
bridge the technical and managerial competency gap that exists and 
ultimately contribute toward the development of efficient and effective 
Supply Chain Management in the construction industry. Apart from that, 
this project can also be viewed as an initiative to look into avenues of 
improvement within the construction industry‘s Supply Chain 
Management system. 
 
To accomplish this mission, several specific objectives of the study were 
identified, which are as follows: 
 
1. to identify and highlight the issues and problems associated with 
the current SCM practices among the major players in the 
Malaysian construction industry; 
2. to establish the gaps revealed between the current best practice 
SCM models available with the current SCM practices among the 
major players in the Malaysian construction industry; 
3. to identify and develop the SCM best practice model for the 
Malaysian construction industry; 
4. to provide recommendation for the improvement of SCM practices 
among the major players in the Malaysian construction industry; 
and 
5. to recommend a generic training programme to promote and 




1.4 Layout Of The Report 
 
This report consists of six chapters. Firstly, Chapter 1 discusses and makes a 
comparative overview on the Supply Chain Management (SCM) practices in 
manufacturing and in the context of this research, the construction industry. 
Later part of the section includes some significant results of SCM adoption in 
the construction industry. As an introductory part of this research report, the 
chapter outlines a general overview of the study which briefly discusses the 
research problem, significance of study, and the objective of the study.   
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Meanwhile, Chapter 2 delves deeper into the research methodology. It lays 
the foundation of the study by discussing the approach and techniques utilised 
in performing this study. It starts by defining the stages and scope, together 
with the methods applied in data collection involving developers, contractors, 
and suppliers, as well as the strategy employed in designing the study. It also 
discusses the conceptual framework from which the main research questions of 
the study are addressed. This is followed by the strategy of the study which 
explains the rationale and choice of the case study areas. It then explains the 
methods of data collection and analysis. Following this, it describes and 
justifies the rationale of using Rasch Measurement Model (RMM) in the 
selection of the variables studied as well as the method to collect the sample 
data. This chapter also enumerates the processes involved in constructing the 
research questionnaire used in fieldwork for data collection. Also, the chapter 
outlines the procedures (RMM) used in testing the research questions, which 
include the description of the statistical tests employed to achieve this end. 
 
Chapter 3 not only presents the analyses and findings but also includes 
the relevant literature on the research dimensions in which the relevant 
questionnaire items for this study were later derived from. Prior to this, 
the chapter also includes the descriptions from Rasch Measurement 
Model (RMM) Outputs, demographical aspects of the study, and the 
level of SCM Practices of the main three focus respondents of the study. 
The latter part of the chapter also discusses the existing models SCM 
practices and the Micro Perspectives of the existing SCM Model in the 
Malaysian construction industry. 
 
Next, Chapter 4 discusses the outcomes of the study in line with the 
results interpreted from the previous chapter. The findings revealed that 
without appropriate measures initiated by the relevant agencies, it 
would further hinder the possibility of SCM being efficiently adopted in 
the nation‘s construction activities. The recommendations and suggestions 
gained from the study are then evaluated for the possible means of 
further improvement of the present practices of SCM in the construction 
industry. The discussions are guided by two main issues, namely 1) 
existing SCM Practices and SCM Focus, and 2) SCM Core Practices: 
LOA and LOP (these include Human Resources Management, Equipment 
and Technology, Collaboration Practices, Construction Materials, Green 
Practices, and Operating Environment). 
 
Based on the analysis from the earlier parts of the report, Chapter 5 
provides recommendations to contribute toward the improvement of 
Supply Chain Management implementation in the Malaysian 
construction industry. Drawing from the Malaysian construction industry 
policy as the basis of this section, the recommendations are explained 
with respect to the Personnel and Technology Development, 
Collaborative Practices, and the Environment and Green Supply Chain. 
 
Finally, Chapter 6 summarises and amalgamates all findings into one 
coherent set of answers in order to achieve the outlined research 
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objectives. It concludes the implications of the findings of the study on 
the present practice of SCM in the Malaysian construction industry. 
 
 
FINAL REPORT 12 
2.0 METHODOLOGY 
 
 In manoeuvring all resources toward achieving the research 
objectives, a Balanced Approach was believed to be the right strategy 
which can balance the trade-off between control, realism, and 
generalisability.  
 
Furthermore, the main purpose of this chapter is to discuss the method 
applied and to provide a better understanding of the direction of this 
study. This is important because the validity of the findings depend on 
how the data are collected and analysed. This chapter highlights the 
assumptions used in arriving at the findings and their limitations. 
  
The chapter starts with a description of the process that provides the 
outline of the work. It proceeds to discuss the conceptual framework of 
the research and the process of selecting respondents. Consequently, it 
describes and outlines the appropriate analytical approaches applied 
to draw certain conclusions for the study.  
 
In conducting this study, several studies were reviewed to in order to 
design the most appropriate methodology. Most of the studies have 
been general without focussing on the SCM practices in construction 
activities. Therefore, the study first reviewed the present situation of 
SCM in other areas like manufacturing and subsequently investigated 
how SCM can be applied in construction activities. Several approaches 
had been identified.  
 
The main purpose of selecting a research technique is to identify the 
most appropriate method for data gathering that will help provide 
answers to the research questions formulated during the 
conceptualisation stage. In this case, it is rare to find a research based 
only on one method of data collection. There are four main techniques 
by which the data can be collected which are questionnaire, interviews, 
observation, and documentary sources. This study mainly generated 
data from two types of sources which were primary and secondary 
sources. Primary data were collected and obtained from a field survey, 
while secondary data mainly came from books, reports, seminar 
papers, journals, periodicals, and government publications. 
 
For that, research activities were conducted in two different stages in 
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Table 2.1 - Research strategy 
Stage Types of Research Specific Intention 
1 Qualitative Maximises realism (internal validity) 
2 Quantitative Optimises control and generalisability (external validity) 
 
 
2.1 Stage 1: The Qualitative Path 
 
In gathering ‗as is‘ information about the holistic perspective of SCM in 
the construction industry, the qualitative path is a more appropriate 
approach since its methodology focuses on being there with those 
involved in the industry and observing the natural setting of the 
industry. For that nature, various terms are used to denote the 
qualitative research approach such as naturalistic, humanistic, and 
interpretive.  
 
For the purpose of the research, the most appropriate method was to 
have a series of interviews conducted through a semi-structured 
interview. This kind of interview is much less rigid than structured 
interviews. The goal is to explore the studied area more openly and 
allow researcher to express their opinions and ideas in their own works 
(see Esterberg, 2002; Hague, 2003; Denzin & Lincoln, 1998). 
 
Hague (2003) recognised three different kinds of interviews which in 
turn require different kinds of approaches in designing the research 
questionnaires; 
 
i.  Structured - the interview questions are set out precisely according 
to the wording of the questions and the order in which they are 
asked. Most of the questions have predefined answers with little 
latitude for a respondent to stray beyond, hence the basis of large 
quantitative surveys. 
 
 ii.  Semi structured - this type of interview uses questions with a mixture 
of predefined answers as well as those where the respondent is 
able to speak freely on a topic. In each session of interviews, the 
questions are asked in the same way and are a more flexible tool 
than its highly structured counterpart, and there is likely to be more 
probing to fine out the reasons for certain answers. 
 
iii.  Unstructured - In this type of in-depth interview, the researcher uses 
a checklist of questions rather than a formal questionnaire on which 
the answers are written down. The part of the interview and 
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At this stage, the unstructured interview approach was adopted in 
order to get information about the real situation in the Malaysian 
construction industry. Several industry players were interviewed for the 
data collection. Each interview was recorded wherever possible (some 
respondents were not willing, so extensive note taking was performed 
in this case), and the every audio recording of the interviews were then 
transcribed. A large amount of time was spent going through several 
rounds of this part of the investigation due to the difficulties (such as the 
switching between two language, pronunciation, accents, 
interference/white noise, incoherency, etc.) associated with the 
conversion of raw audio data into digital data. Five minutes worth of 
audio would take approximately 45 minutes to transcribe and some 
interviews had lasted for more than three hours.  
 
It was expected that the result of the data conversion is this area would 
be difficult to interpret because of the similarities and differences in 
ideas, thoughts, and concepts that would freely emerge from the 
participants. These patterns that emerged from participants are sorted 
within the data, separated into categories, and clustered into themes. 
Due to the chaotic nature of the gathered data, a more systematic 
approach was needed in order to make sense of the raw data. 
Therefore, a qualitative analysis software tool called NVivo 7 was used 
to analyse, manage, and shape the transcribed and hermeneutical 
data. The software application helped the researchers to manage, 
store, and retrieve the data that is kept in its secured database. The 
database and files are put together in a single file for easy 
manipulation, and can display the emerged codes and categories 
graphically. The codes and themes were continually moved around and 
reorganised under new categories of information as the project 
progressed. The tool also provides the capability to write memos and 
store them as code so that the researcher can begin to create the 
qualitative report during data analysis or simply record insights as they 
emerge during the data analysis. 
 
Through this data organisation process using the NVivo software, an 
initial framework was developed. This framework was then checked 
and re-checked with two sources of expertise, namely the verified and 
published literature, and the experts in both the industry and academia. 
As a result, the final framework was produced. A further in-depth 
literature search was performed focussing on the 15 SCM practice 
dimensions and two performance dimensions of the questionnaire in 
order to obtain the relevant question items which were to be presented 
in the next phase of this research, namely the quantitative phase. It 
should be noted here that every step of the qualitative process had a 
verification procedure with experts in order to validate the final version 
of the questionnaire (please refer to Table A.3 in the Appendix A). 
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2.2 Stage 2: The Quantitative Path 
 
The quantitative approach is identified with several paradigms termed 
as positivism, logical empiricism, and realism. In this case, the main 
intention would always be aligned with an effort to add to the body of 
knowledge by building formal theory that explains, predicts, and 
controls the phenomenon of interest. 
 
It is expected that the above strategies outlined for both Qualitative 
and Quantitative research paths provide ample information about SCM 
practices which would lead to great assistance for the research team to 
work to achieve the project objectives. 
 
 
2.3 Scope And Data Collection 
 
Respondents for the survey conducted in this study cover all categories 
of players in the Malaysian construction industry, namely: 
 
1. contractors, 
2. developers, and 
3. suppliers. 
 
It was anticipated that a normally distributed research questionnaires 
by post, as normally carried out for a general survey, would pose some 
response problems. The reasons for this are two folds. Firstly, the SCM 
concept is relatively new to the construction industry world, especially in 
the Malaysian context, and respondents may have difficulty in 
understanding the items that are presented. As such, assistance was 
found necessary in filling/answering the questionnaire. Secondly, from 
previous experience, the response for a questionnaire-related survey is 
poor at best, even for simple questionnaire forms and small number of 
questionnaire items. Therefore, the collection of valuable data was 
carried out as follows:  
 
(i) Questionnaires were distributed during the two CSCM seminars 
held on 3 December 2009 and 10 February 2010, where 60 and 
100 participants were invited, respectively. However, from the two 
events, a total of 45 responses were received (eight from the first 
and 37 from the second seminar). 
(ii) Research team members were then sent to all over Peninsular 
Malaysia for interviews and to obtain additional questionnaire 
responses which later yielded 13 responses.  
 
In the end, a total of 58 sets of questionnaires were collected, and after 
reviewing the responses from all respondents, 53 were deemed to be 
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appropriate for further analysis, of which 28 were contractors, 14 
suppliers, and 11 developers.  
 
 
2.4 Method Of Analysis 
 
In achieving the objectives of this research, there are several barriers 
that have to be overcome so that the raw data that have been 
gathered can be stably, coherently, and validly interpreted. According 
to Wright (1997), these barriers that have been identified to include 
the uncertainty of the relationship between the data gathered with the 
phenomenon (in our research the practice of SCM) that we want to 
measure, distortion of the data during the transformation process from 
the observation (raw data) to conceptualisation (means and 
aggregates) due to the non-linearity of the scale, confusion resulting 
from interdependencies due to the complexity of phenomenon under 
study, and finally the ambiguity related to the non-arbitrary way of 
investigating which particular definitions of existing entities are the 
correct ones to take into account. These four barriers were summarised 
by Tor (2009) as, firstly having to do with understanding the response 
structure, secondly is the issue of non-linearity, thirdly is about 
unidimensionality, and finally about construct operationalisation and 
internal consistency of terms, respectively. Thus, in the context of our 
research, Tor (2009) had recommended that social science 
measurement can be performed indirectly by probabilistic inference. 
 
Therefore, in order to overcome these mentioned problems, alternative 
methods were explored in trying to determine how to analyse and 
interpret the data so that the findings would be generalisable to a 
certain degree. After reviewing two different theories relating to the 
approach in scaling and measurement (i.e. to estimate the reliability 
and validity of the empirical instrument), namely traditional test theory 
and modern test theory, as well as taking into consideration the 
available data gathered from the survey and the associated limitations, 
we further investigated the modern test theory route. One viable 
method down this branch is the Rasch Measurement Model (RMM) 
because of its suitability in addressing all the problems that were 
encountered during our research, as well as overcome the above 
mentioned barriers. This method works by applying a simple 
mathematical model which constructs abstract linear measures from the 
concrete raw data (Tor, 2009). 
 
Rasch analysis or Rasch scaling is done based on an underlying 
assumption that a respondent‘s attitude intensity for attitudinal survey 
or level of ability in performance test interacts with an item‘s attitudinal 
intensity or difficulty to assign a certain score, and thus to produce an 
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observed outcome (Linacre, 2004). What happens during Rasch 
analysis is that a probability expression is calculated based on the 
Rasch Model and this is used to combine any person‘s estimated 
measure with any item‘s estimated measure to produce expected 
response values. These values can then be compared with the observed 
responses to detect misfit responses and indicate potentially 
problematic items. Moreover, person and item measures have standard 
error estimates for each discrete raw score, allowing for a reliability 
coefficient to be calculated for the instrument and the respondents 
(Wright, 1997; Wright & Masters, 1982). 
 
Parallel to the philosophy of the Rasch Measurement, a misfit between 
data and the model serves to identify anomalies. A misfit which is 
identified during the procedures of Rasch analysis is used as evidence 
in identifying potential problems with the data that need to be studied 
and understood (Andrich, 2004; Allerup, 1999). Through this approach, 
very often valuable ‗end point‘ information for important conclusive 
statements are discovered (Allerup, 1999), which leads to the 
construction of more valid and reliable tests. 
 
Rasch analysis procedure for this research was done by the application 
of WINSTEPS which is one of the Rasch-Model computer software. This 
software is selected as it is more convenient and powerful. The 
execution of Rasch analysis procedure is faster and easier using this 
software. 
 
The issue of sample size ultimately rests on the stability of the 
respondents, which leads to the question of the minimum sample size 
required for obtaining useful and concrete data for analysis. According 
to Linacre (1994), using the Rasch Measurement Model (RMM), 
theoretically, where an item calibration is the modelled standard error 
(SE), so, ―as a rule of thumb, at least 8 correct responses and 8 incorrect 
responses are needed for reasonable confidence that an item 
calibration is within 1 logit of a stable value‖. This translates to a 95% 
confidence level for stable item calibrations within ±1 logit value. For a 
more precise measurement, in other words a 99% confidence level, a 
minimum sample size range would be between 27 to 67, using the 
formula 4xSE2< n < 8xSE2 where the SE value for a two-tailed 99% 
confidence interval is ±2.6 logits.  
 
The following Table 2.2 summarises various recommended minimum 
sample sizes in relation with the confidence level. From the survey, 53 
responses are appropriate for further analysis. Based on Table 2.2, this 
sample size gives 99% confidence level with stable item calibrations 
within ±1 logit value. The responses were then tabulated and analysed 
using RMM as translated in the following section. 
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± 1 logit 95% 16 – 36 30 
± 1 logit 99% 27 – 61 50 
± ½ logit 99% 64 – 144 100 
± ½ logit 99% 108 – 243 150 
Definitive or 
High Stakes 
99%+ (Items) 250 – 20xtest 
length 
250 
Source: Adapted from Linacre (1994) 
 
The measurement system works around the transformation of an ordinal 
set of data into a probabilistic model. Principally, raw data was 
initially translated along the rubric of Logit Ruler‘s continuum, which is 
described in Table 2.3. 
 
 












 Yes  Positive toward SCM practices 





of practices  
(1 (Low) – 4 
(High)) 
 Mean(-ve) Logit 
(Person) 
 Unlikelihood of correspondents 
practising good SCM practice 
 Mean(0.00) Logit 
(Person) 
 50/50 
 Mean(+ve) Logit 
(Person) 
 Likelihood of correspondents 
practising good SCM practice 
 Mean(-ve) Logit 
(Item) 
 Likelihood that overall Items are 
commonly practised or able to be 
practised 
 Mean(0.00) Logit 
(Person) 
 Zero Setting 
 Mean(+ve) Logit 
(Item) 
 Likelihood that overall Items are not 
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3.0 FINDINGS AND ANALYSIS 
 
Overall, the result from this survey has concluded that based 
on the distribution of respondents along the Level of Adoption (LOA), 
SCM practices are being practised in the construction industry but the 
intensity level of adoption is different for each category of players. For 
SCM to really make an impact on the industry, action must be taken to 
improve the level of SCM adoption to Good if not High adoption level.  
 
 
3.1 Descriptions From RASCH Measurement Model’s 
(RMM) Outputs 
 
The discussion of findings and the analysis of this research will 
frequently make reference to the terms described in Table 3.1 below: 
 
 
Table 3.1 - Descriptions of other relevant information 
No. Terms Descriptions 
1 Person Correspondents involved in the research 
2 Item Research variables 
3 Separation Defines the number of categories (Persons or Items) 
4 ReliabilityPerson Reliability of the correspondent involved 
5 ReliabilityItem Reliability of the variables involved 
6 Valid Responses Validity of survey responses 
7 Person Map A map illustrating correspondent distribution along the 
Logit Ruler 
8 Item Map A map illustrating item distribution along the Logit Ruler  
9 Mean Square Productive measurement (range 0.5-1.5) 










Table 3.2 - Demographic data – Bumiputra status 
No. Items TOTAL 
Status 
Bumi Non-Bumi 
1 Contractors 28(53%) 15 13 
2 Developers 14 (26%) 7 7 
3 Suppliers 11(21%) 6 5 
4 Total Respondents 53 (100%) 28 25 
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Table 3.2 shows the Bumiputra ownership status of the players 
according to the different industry player categories. It shows that 
52.83% of the respondents are Bumiputra and 47.17% are Non-
Bumiputra. A more detailed graphical breakdown of this demographic 
relating to ownership status can be seen in Figure 3.1 below. This is then 
split into different types of companies – local, multinational and joint-




Figure 3.1 - Demographic data – Breakdown of ownership status 
 
 







































1 Contractors 28(53%) 25 3 3 
2 Developers 14 (26%) 8 6 2 
3 Suppliers 11(21%) 9 2 0 
4 Total Respondents 53 (100%) 42 11 5 
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Figure 3.2 - Demographic data – Breakdown of company type 
 
 
Table 3.4 summarises the number of years the organisation has been 
involved in the construction industry. It shows that the majority of the 
respondents (89.91 %) have been involved in the construction industry 
for over 11 years. The information here is also summarised graphically 
in Figure 3.3. 
 
 







































1 Contractors 28(53%) 1 3 17 7 
2 Developers 14 (26%) 0 2 1 11 
3 Suppliers 11(21%) 1 1 4 5 
4 Total Respondents 53 (100%) 2 6 22 23 
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Figure 3.3 - Demographic data – Breakdown of company tenure 
 
 
In terms of company size from the employee perspective, 49.06% of 
the companies have less than 50 employees, while only 13.21% of the 
companies have more than 500 employees. This is shown in Table 3.5 
with regard to the statistical data, while Figure 3.4 exhibits the 
information graphically.  
 
 





















































1 Contractors 28(53%) 18 4 4 1 1 
2 Developers 14 (26%) 4 2 2 1 5 
3 Suppliers 11(21%) 4 1 3 2 1 
4 Total Respondents 53 (100%) 26 7 9 4 7 
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Figure 3.4 - Demographic Data – Breakdown of company size 
according to employee numbers 
 
 
The respondents have been involved in various projects over the course 
of time. The projects have been categorised into building (18.87%), 
infrastructure (26.42%) and a combination of both (47.17%). This 
information and more is displayed in Table 3.6 and Figure 3.5 below. 
 
 










































1 Contractors 28(53%) 3 10 14 
2 Developers 14 (26%) 4 1 7 
3 Suppliers 11(21%) 3 3 4 
4 Total Respondents 53 (100%) 10 14 25 
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Figure 3.5 - Demographic data – Breakdown of project types 
 
 
From the survey, it was identified that, in general, respondents involved 
in this study are attached to the following attributes. 
 
 
Table 3.7 - RMM reliability output 
 
 
In general, mean-square value nearing1.0 indicates that there is just a 
very small distortion that exists in the measurement system. As for the 
study, the values of mean square for all categories of respondent are in 
the range of 0.5 to 1.5 which show that the overall data is productive 
for measurement. 
 
Standardised fit statistics (Zstd) are t-tests of the hypothesis, 
representing: "Do the data fit the model (perfectly)?" Reported as z-











P I P I 
1 Contractors 0.95 85.6% 1.12 -0.3 0.04 0.00 4.16 5.68 
2 Developers 0.97 90.9% 0.96 -0.3 0.46 0.00 5.42 5.68 




0.96 85.8% 1.07 -0.3 0.11 0.00 5.50 5.68 
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data, i.e. its significance. If the data actually did fit the model, 0.0 is 
their expected value. If it is less than 0.0, it indicates that the data is 
too predictable. If it is more than 0.0, it indicates the lack of 
predictability in the data. As for the data analysed in this study, it was 
revealed that the standard values for all categories of respondents are 
within the range of -1.9 to 1.9 which indicates that the data has 
reasonable predictability. 
 
In addition to that, the survey results also showed that, on the whole, 
respondents involved in this study are attached to the following 
attributes. With high reliability (between 95%-99%) and the Person 
mean of 52.75% of RMM outputs, this survey—which covers 53 
respondents categorised into contractors (28), developers (14) and 
suppliers (11)—indicates that the probability rate of successfully 
practising all dimensions referred to in this research throughout the 
Malaysian construction industry is 52.75%. This finding transcribes, in 
general, that SCM is a reasonably common philosophy moderately 
adopted by the players in the Malaysian construction industry.   
 
However, category-wise, the survey results demonstrated a critical 
difference that separates SCM approach among the three categories 
involved in the study. RMM analysis has revealed that the highest 
degree for the likelihood of successful practice belongs to the 
Developers‘ category, translated by the Person likelihood of successful 
practice (61.30%). It is then followed by the Contractors‘ category with 
the Person likelihood of successful practice of 51.00%, while that of the 
Suppliers‘ category subsists with just 45.51% likelihood of successful 
practice. These differences also reflect the differences in terms of 
intensity level of SCM practices among the category of construction 
players in this country. In this case, the Developers‘ category seems to 
lead the trail.  
 
This continuum exists under a constant Item mean of 50% likelihood 
which reflects that SCM practices, on average are being reasonably 
practised by the industry players. The study also revealed that the 
industry players adopt the SCM practices along the 15 dimensions 
surveyed and rank them as follows (along the continuum of highly likely 
to be adopted to the least likely to be adopted):  
 
1. Customer Management 
2. Supplier Management 
3. Supply Chain Skills 
4. Relationship Development 
5. Sourcing excellence 
6. Logistic Network Flexibility 
7. Process Alignment 
8. Management Leadership 
9. Collaborative Practice 
10. Value Chain Solution 
11. Information Dissemination 
12. Supply Chain Innovation 
13. Human Resource Development 
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14. Green Supply Chain 
15. Technology Utilisation 
 
In terms of performance, the players find Business Performance more 
important compared to Supply Chain Performance. Further analysis on 
the practices and performance will be explained in the next chapters. 
 
Finally, the result from this survey concluded that the distribution of 
respondents along the Level of Adoption (LOA) is also normal as 
represented by the bell-curved Person Map.  
 
 
3.3 Level Of Supply Chain Management Practices 
 
(a) Level of Adoption (LOA) 
Level of Adoption (LOA) is referred to as the likelihood that the 
practice is consistently adopted. In general, RMM operation has 
revealed that the construction players can then be categorised into five 
categories of adopters as described in Table 3.8. 
 
 
Table 3.8 - Description of Level of Adoption (LOA) 
Category Name Description 
High Adopters  Members of this group are observed to view the practices as 
very important and thus find it very easy to adopt 
Good Adopters  Members of this group are observed to view the practices as 
important and thus find it easy to adopt 
Moderate Adopters  Members of this group are observed to view the practices as 
more or less important and thus find it more or less easy to 
adopt 
Low Adopters  Members of this group are observed to view the practices as 
less important and thus find it less easy to adopt 
Poor Adopters  Members of this group are observed to view the practices as 
not important and thus find it not easy to adopt 
 
 
The distribution of respondents along the 5 categories of LOA (refer to 
Table 3.8) is tabulated from visual classifications of Person Map 
translated by RMM analysis in line with Item Separation stipulated by 
RMM regression (please refer to Figure A.1 in the Appendix A as an 
example). The final item map can be found in the Appendix A as Figure 
A.2, which was used as the point of reference for analysis. 
 
In order to facilitate the understanding of the research findings, the 
description of LOA for all variables involved in this study can be cross-
referred to in Table A.1 in the Appendix A. Each of these practices will 
be explained in their respective section, and numerical references 
regarding the LOA will refer to this table. 
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(b) Level of Practices (LOP) 
Level of Practices (LOP) in this study refers to the intensity level of 
practices in view of all dimensions involved in the study. In view of this 
aspect of SCM practices, the SCM practices can be categorised into 
four main categories as shown in Table 3.9. 
 
 
Table 3.9 - Description of Level of Practices (LOP) 
Category Name Description 
Common  High percentage of dimensions involved are practised 
Reasonably Common  Reasonably High percentage of dimensions involved are practised 
Fairly Common Low percentage of dimensions involved are practised 
Not Common  Very low percentage of dimensions involved are practised 
 
 
In this case, the distributions of practices along the 4 LOP classifications 
were tabulated along the likelihood of practice extracted from the 
RMM analysis as per the following scales: 
 
1. Common: X>70% 
2. Reasonably Common: 40%<X<70% 
3. Fairly Common: 20%<X<40% 
4. Not Common: X<20% 
 
These figures (percentages) were converted from logit score for each 
item by using RASCH Calculator.  
 
In facilitating the understanding of the research findings, the 
representation of LOP for all variables involved as discussed in the 
following sections of this report can be cross-referred to in Table A.2 in 
the Appendix A. 
 
 
3.4 SCM Practices 
 
This research had also explored other critical variables surrounding 
SCM implementation in this country. Significant information on the 
behaviour of SCM practices had been gathered after a careful 
analysis of the survey results. In short, the following sections summarise 
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SCM Practices 
No. 1 
3.4.1 Human Resource Development (HRD) Practices 
 
Supply Chain Management (SCM) involves the planning and 
management of all activities involved in sourcing and procurement, 
conversion, and all logistics management activities. Interaction, usually 
driven by people, is the most important factor in influencing the 
transactions across multiple firms, for example suppliers, manufacturers, 
distributors, and retailers. Thus, effective a HRD management 
programme is important in managing SCM flow.  
 
There are two types of linkages between HRD and SCM activities, 
which are interactions and outcomes. First of all, it involves the 
application of current HRD theories and practices within firms as they 
manage their supply chains (SC). This practice includes an organisation 
that relies upon their supply chains as a source of competitive 
advantage. The second linkage involves consideration of HRD activities 
across firms in the SC. Similar to SCM, HRD practices are characterised 
as a potentially important yet underutilised source of competitive 
advantage for firms (Ulrich & Brockbank, 2005).  
 
 
3.4.1.1 Research Dimensions  
 
Generally, this study was designed to investigate the Human Resource 
Development (HRD) practices among the Malaysian construction related 
firms (categorised into contractors, developers, and suppliers). More 
specifically, the overall objectives were to assess, using a survey, the 
HRD practice along the following issues of:  
 
1. investigating the existence of separate department to manage the 
organisational supply chain in the construction players (contractors, 
developers, and suppliers); 
2. investigating the existence of dedicated personnel in charge of 
SCM; 
3. observing the level of awareness of Management/Head 
department of the SCM practices in the organisation; and 
4. observing the level of awareness of the Management toward 
sending their employee for training programmes to increase 
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3.4.1.2 Findings And Analysis 
 
(a) Level of Adoption (LOA) toward Human Resource Development 
In the context of Human Resource Development (HRD), the distribution of 
all Respondents and individual groups of Respondents (Contractors, 
developers, and suppliers) along the Level of Adoption toward Human 
Resource Development practices has revealed that only Developers can 
be classified as High Adopters of HRD practices in construction SCM, 
whereas, most of the industry players can be classified as Good 
Adopters (54.72%).  
 
(b) Level of Practices (LOP) toward Human Resource Development 
The result of the survey produced a constant Item mean of 12.56% 
likelihood that is shared throughout all categories of respondents. This 
low likelihood reflects that HRD in relation to the items surveyed is not a 
common practice among the industry players. Comparatively, the results 
also revealed that the HRD‘s Person Mean is lower than the Item Mean, 
which indicates that the probability of adopting the HRD practices is 
lower than the level of the organisation‘s readiness to practice.  
 
Through the variable map distribution, the least adopted HRD practice 
is about ―having a separate SCM function‖. Meanwhile, the other three 
elements, ―having dedicated personnel in charge of SCM‖, ―instituting 
training programmes to increase knowledge on SCM‖, and ―awareness 






3.4.2 Information Dissemination (ID) Practices 
 
The utilisation of information that flows within the organisation is an 
important process. Information that flows from one entity or functional 
area to another should be able to support the management in 
formulating strategy. Strategy development for every functional area 
within the internal supply chain plays a major role in determining the 
success of Construction Supply Chain Management (CSCM) development 
(Bechtel & Jayaram, 1997). Furthermore, organisations should be able 
to develop a strategy that enables all members within the supply chain 
to share information, work together, and formulate common objectives 
to maintain the competitiveness of the individual organisation, and thus 
have a spill-over effect to the entire supply chain.  
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The rapid development in technology, specifically information and 
communication technology influences the changes (such as the technique 
or system) in a particular activity of the organisational strategy over 
the supply chain. For example, the use of technology shifts the 
production strategies, which reflect the effectiveness of the supply chain 
in terms of the reduction of the number of rework, rejected product, or 
waste. In addition, due to the advancement in technology, the market 
environment focuses more on customer requirement, which forces the 
organisation to improve their flexibility in capturing information that 
flows from customers in order to enhance the coordination of production 
processes in designing and generating products to comply with customer 
specifications (Albino, Pontrandolfo, & Scozzi, 2002). Therefore, 
changes or alignments in the organisational SCM are needed in order 
to face this situation, since it is a potentially viable way to reduce the 
cost and improve delivery time by utilising a strategy that is developed 
based on the present environment (Feitzinger & Lee, 1997).  
 
In the present competitive industrial and business environment, 
information becomes one of the most valuable assets to the 
organisations, since information is anything that reduces uncertainty. 
Davis (1993) found that the uncertainty that is generated in the network 
or supply chain (such as late deliveries, order cancellation, and machine 
breakdowns), are the real problems that are faced by the organisation. 
This finding is supported by Mason-Jones and Towill (1997) who 
revealed that reducing uncertainty is an issue in redesigning the supply 
chain in order to improve the effectiveness of information movement 
within the whole supply chain. In addition, companies also face 
challenges such as reducing information processing time, improving the 
value of information, and decreasing the costs of processing and 
distributing the information (Walsh & Koumpis, 1998).   
 
Focusing the information supply chain in isolation is a shortcoming, as 
most managers realise that information is needed from the whole 
supply chain in order to make a sound decision (Sarkis & Sundarraj, 
2000). As the backbone to an effective SCM, the flow of information 
should not only be from suppliers to customers but also bi-directionally 
(Bechtel & Jayaram, 1997). This situation corresponds with the 
information flow architecture, where information moves horizontally and 
vertically within the organisation.  
 
Turban and Aronson (1998), and Mallach (2000) stressed that 
management needs a high quality of information that flows within the 
supply chain externally or internally, to enhance the effectiveness of 
decisions. Some information can be used to add some additional values 
to processes, decisions, or products purely by its correct usage. 
Furthermore, this decision should be reflected in improving customer 
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service levels, lowering costs, and reducing delivery time in the whole 
network. This capability is needed in order to make sure the information 
flows smoothly and is able to create and support supply chain 
collaboration. In addition, with this environment organisations can 
improve their respective relationships within the chain, which has led to 
the creation of not only products or services, but also new marketing 
approaches and operations (Hoek & Remko, 1998).   
 
 
3.4.2.1 Research Dimensions 
 
For this part of the research, the items constructed in the survey 
questionnaire were focused on Information Dissemination practices, and 
this involved: 
 
1. identifying the level of Supply Chain (SC) information sharing with 
suppliers/contractors; 
2. identifying the level of SC information sharing with customers; 
3. identifying the level of SC information sharing within the 
organisation; 
4. identify the level of usage of SC information sharing for decision 
making; 
5. identifying the level of SC information usage to plan the 
production/construction; 
6. identifying whether there is information technology system to 
communicate SC information within the organisation; and 
7. identifying whether there is information technology system to 
communicate SC information with external parties. 
 
 
3.4.2.2 Findings And Analysis 
 
(a) Level of Adoption (LOA) toward Information Dissemination 
Practices 
In the context of Information Dissemination, the distribution of all 
Respondents and individual groups of Respondents (Contractors, 
developers, and suppliers) along the Level of Adoption toward 
Information Dissemination practices revealed that only the Developer 
group can be classified as Good Adopter of ID element in SCM 
practice. It was also observed that most of the industry players can be 
classified as Low Adopters (47.17%). Meanwhile, 41.5% can be 
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(b) Level of Practices (LOP) toward Information Dissemination 
Practices 
The survey result (46.01% likelihood) indicated that the items surveyed 
are reasonably common among the industry players. Generally, the 
result showed that both the mean of item and the mean of person are 
equal to zero. This would indicate that the readiness of the organisation 
and the probability of adopting the practice are at the same level. 
 
Base on the output of item measure analysis, it was revealed that the 
practising industry players would rank the Information Dissemination 
items as per the following order (in terms of importance):  
 
1. share supply chain information within our organisation in order 
to be responsive, 
2. use supply chain information for decision making in order to be 
responsive, 
3. use supply chain information to plan our 
production/construction in order to be responsive, 
4. have information technology system to communicate supply 
chain information within the organisation, 
5. share supply chain information with suppliers/contractors in 
order to be responsive, 
6. share supply chain information with our customers in order to 
be responsive, and 
7. have information technology system to communicate supply 
chain information with external parties. 
 
It was found that, most of the developers are capable of practising 
information dissemination activities. However, the level of practice 
among contractors and suppliers are lower which describe that there is 






3.4.3 Management Leadership (ML) Practices 
 
In the construction industry, there is often a continuous dynamic 
equilibrium of several forces, controlled by several stakeholders in this 
industry (e.g. contractors, clients, governments, consultants, banks, 
insurers, etc.). Due to several influences, the construction industry 
nowadays increasingly needs to adapt itself toward the actual 
situation. This means that there is a continuous need for review of a 
company‘s strategy in relation to the existing world around it. In 
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general here in Malaysia, leadership is considered as the ability to 
build up a strong construction business. This part of the research will 
elaborate the scenario of construction companies which being led into 
this new phase by having different styles of leadership. 
 
Conceptually in construction activities, the term management leadership 
refers to the involvement of top management to inform employees that 
business survival does depend on adapting supply chain to be flexible 
to customer needs (Min & Mentzer, 2001). They take action to inform 
employees to value supplier-customer relationships and share tactical or 
strategic supply chain information while at the same time provide 
various education opportunities (Jaworski & Kohli, 1993). Fawcett and 
Magnan (2002) discussed the importance of managers in 
understandings upply Chain Management dynamics well before the re-
engineering of any supply and logistic practices. They argued that 
management involvement and support is required to promote harmony 
between supplier and customers for a value chain to be flexible. 
Management leadership in the strategic planning process will consider 
decentralisation of operations, global outsourcing, and strategic 
alliances with partners to achieve flexibility, speed, proactive actions, 
and reduce time to market (Gunasekaran et al., 2008). 
 
Rinehart and Ragatz (1996) pointed out that communication skills, 
managing conflicts, and resources coordination are important to 
facilitate the interaction of the players in promoting the implementation 
of an efficient supply chain. 
 
Another factor is related to organisational support to employees for the 
purpose of improving employee motivation and working spirit in 
performing their jobs (Molander & Winterton, 1994), and Ellinger 
(2000) cited that employees get an indirect feedback on their 
performance through the organisation‘s support, which is delivered to 
them in the form of rewards and incentives. The human resource 
capability factor is also related to the organisation‘s values that are 
followed by employees in their daily operations. According to 
Molander and Winterton (1994), values are made up of the traditions, 
habits, and ways of organising and patterns of relationships at work, 
which are reflected in the organisation through its structure, reward 
systems, policies, and development processes. In the context of SCM, 
understanding values among players in the supply chain are important 
in order to develop and sustain a good relationship among them. Burt 
et al. (2003) stressed that the issue, which could arise in the supply 
chain relationship, is organisational incapability to understand values of 
other players in the supply chain, which could reflect on the supply chain 
effectiveness due to different perceptions between one another. 
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In general, the industry is mostly characterised by fragmentation and 
poor co-ordination among project participants which leads to 
inefficiency, waste, and quality and safety problems. The adoption of 
Supply Chain Management (SCM) in the industry is viewed as a 
strategic tool which is vital for corporate competitiveness and 
portability in today's operating environment (Clough, Sears, & Sears, 
2000). It can improve efficiency and productivity, and reduce overall 
operating costs. SCM is neither widely known nor significantly applied 
in the construction industry. Like the traditional approach to business for 
which SCM offers an alternative, in Malaysian construction, business 
relationships are based on narrow, short-term interests, and win-lose 
arrangements. The previous studies showed that such practices are 
pertinent to the possibility of using SCM to improve the performance of 
construction activities, especially in relation to their environmental 
performance. 
 
Management leadership refers to the top management in informing 
employees that business survival does depend on adapting the supply 
chain to be flexible to customer needs. Top management takes action 
by informing employees about value supplier-customer relationships. It 
is important for the top management involvement and its support is 
required to promote harmony between supplier and customers for a 
value chain to be flexible (Farr, Walesh, & Forsythe, 1997). 
Management leadership in the strategic planning process will consider 
decentralisation of operations, global outsourcing and strategic alliance 
with partners to achieve flexibility, speed, proactive actions, and 
reduce time to market. 
 
Tijhuis (2004) summarised the important leadership factors in the 
construction industry as follows; 
 
1. Successful leadership in construction business is not just following a 
standard ‗format‘. It can be reached by several approaches. This 
means that ‗positive‘ influences on leadership in the one situation 
can also be ‗negative‘ influences on leadership in the other 
situation. 
2. Successful leadership has to do with having the right people 
available within the networks one works within. However, it needs a 
vision how to do this in the most suitable way. 
3. Having the right ‗timing‘ is considered to be an essential need for 
being a successful leader. However, ‗timing‘ without ‗action‘ does 
not make a business. And in practice, ‗action‘ means an 
entrepreneurial need for focus on the goal(s) set. 
4. Although diversifying businesses may be a good strategy for 
spreading risk, it can also weaken its market strength. Therefore 
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one should still consider its own strengths and weaknesses, and 
decide, e.g. how to balance ‗focusing‘ and ‗opportunism‘. 
5. Being a successful leader in construction business (or even in 
general), depends strongly on what one sees as ‗indicators for 
being successful‘. And this often differs between regions and 
(business) cultures. This means that the way of being considered as 




3.4.3.1 Research Dimensions 
 
Generally, this study was designed to investigate the Management 
Leadership (ML) practices among the Malaysian construction related 
firms (categorised into contractors, developers, and suppliers). More 
specifically, the overall objectives were to assess, using a survey, the 
intensity level of practice along the following ML issues:  
 
1. level of top management support toward SCM practices: 
a. understanding the concept of SCM, 
b. commitment toward SCM implementation, 
c. providing the appropriate structure to support SCM, and 
d. commitment towards SCM partners (suppliers/customers); and 
 
2. level of top management engagement in SCM implementation: 
a. supports supply chain management by providing resources, 
b. considers supply chain management as a competitive business 
strategy, and 
c. encourages the organisation to build, maintain and enhance 
relationships with customers/suppliers. 
 
 
3.4.3.2 Findings And Analysis 
 
(a) Level of Adoption (LOA) toward Management Leadership 
Practices 
In the context of Management Leadership, the distribution of all 
Respondents and individual groups of Respondents (Contractors, 
developers, and suppliers) along the Level of Adoption toward 
Management Leadership practices revealed that only Developers can 
be classified as High Adopters of ML element in the SCM practice. Most 
of the industry players can be classified as High Adopters (47.17%).  
 
(b) Level of Practices (LOP) Management Leadership Practices 
The survey result indicates that, the LOP for ML is reasonably common 
(58.9% likelihood) which reflect that the activity in Management 
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Leadership is reasonably commonly implemented by the industry 
players.  
 
From the output of item measure analysis, it was found that the industry 
players ranked the Leadership Management criteria as per the 
following order (in terms of importance):  
 
A. level of top management support toward SCM practices: 
1. understanding the concept of SCM, 
2. commitment toward SCM implementation, 
3. commitment towards SCM partners (suppliers/customers), and 
4. providing the appropriate structure to support SCM; and 
 
B. level of top management engagement in SCM implementation: 
1. encourages the organisation to build, maintain and enhance 
relationships with customers/suppliers, 
2. considers supply chain management as a competitive business 
strategy, and  
3. supports supply chain management by providing resources. 
 
Although the level of adoption of Management Leadership can be 
categorised as high and the level of practices are reasonably common, 
they occur at low percentages which indicated that there is still need for 





3.4.4 Process Alignment (PA) Practices 
 
Most supply chain project efforts develop and improve processes. These 
efforts support the supply chain strategy that identifies needs to 
improve one or more performance metrics. The most effective process 
improvements will involve partners, take a process-centred approach, 
and address root causes, not symptoms. Many, if not most companies 
pursuing supply chain improvement make a huge mistake. They have 
ignored, explicitly or out of sheer ignorance, several important 
questions. What is our strategy? Does what we plan for a supply chain 
process affect our ability to compete? Is our organisation aligned across 
its departments to make changes? Can ―lowly vendors‖ help the effort? 
Why involve customers when they just want to beat us up?  
 
In these companies, SCM consists of efforts to cut costs to improve 
profits. However, without executing preparatory processes, 
disappointment should be expected. That said, a quick payback—even 
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a local one—could spark and sustain interest in a longer project. 
However, preparatory work need not take forever. To move the 
process forward quickly, conceptual design, internal alignment, and 
enlistment of partners can proceed on a fast track for high-priority or 
obviously broken processes. The processes cover two fifth of the SCM 
management tasks. In today‘s highly competitive world successful, 
businesses need to ―reinvent‖ themselves almost continuously. Global 
deregulation in many industries is opening markets to the entry of new 
competitors. Corporate expansion and a developing global culture are 
driving standardisation of business practices and a reliance on co-
operation between customers, suppliers and other partners. How do 
organisations become more responsive, more efficient, and achieve 
coordination of the supply chain? How can the benefits of quality 
process based management be extended to embrace all members of 
the supply chain?  
 
During the 1990s researchers and practitioners began to view the 
supply chain as a whole and promoted customer focus, supplier 
partnerships, cooperation and information sharing, and business process 
management (Hamel & Prahalad, 1989; Christopher, 1992; Lee & 
Dale, 1998). However, the integration of research and practice in 
customer supply chain and business process management has not been 
evident. Process management has been about improving the linkages 
between internal processes and Supply Chain Management has been 
about improving the linkages between firms. As ―virtual‖ organisations 
develop, business leaders need to take a holistic approach and 
consider the whole supply chain as one business.  
 
Business process management (BPM) is considered to be a more general 
approach to organisational improvement. Zairi (1997) defined BPM as: 
 
―a structured approach to analyse and continually improve 
fundamental activities such as manufacturing, marketing, 
communications, and other major elements of a company’s 
operation‖. 
 
This seems to be an internalised view, and stresses the continuous 
improvement aspect of BPM. Elzinga et al. (1995) suggested a 
procedural approach to BPM and defined it as: a systematic, structured 
approach to analyse, improve, control, and manage processes with the 
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3.4.4.1 Research Dimensions 
 
Items constructed in the survey questionnaire focusing on Information 
Dissemination practice involved: 
 
1. the level of a system and procedure establishment for the 
following: 
a. material requirement review, 
b. lease or buy analysis, 
c. negotiation of price and terms, 
d. waste control, 
e. change management/Rework activities, and 
f. customer complaint; 
 
2. the level of the organisation involvement in the following stages 
of a construction project: 
a. design, 
b. planning, 
c. construction, and 
d. operation and maintenance; 
 
3. the preferable procurement system for supply chain 
management: 
a. conventional/traditional, 
b. fast-track, and 
c. design and build; and 
 
4. the level of a system and procedure establishment for unseen 
situations regarding: 
a. inventory/warehouse, 
b. material stockpile, 
c. delay of materials, 
d. transportation issues, and 
e. disposal of construction waste. 
 
 
3.4.4.2 Findings And Analysis 
 
(a) Level of Adoption along Process Alignment Practices 
In the context of Process Alignment, the distribution of all Respondents 
and individual groups of Respondents (Contractors, developers, and 
suppliers) along the Level of Adoption toward Process Alignment 
practices revealed that only the Developer group can be classified as 
High Adopter of PA element in the SCM practice. It is also seen that 
most of the industry players can be classified as Good Adopters 
(54.72%).  
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(b) Level of Practices (LOP) toward Process Alignment Practices 
The survey result (60.35% likelihood) indicated that the LOP for PA is 
reasonably common which reflects that items surveyed are reasonably 
commonly practised by the industry players.  
 
The study also revealed that the industry players ranked the PA 
practices as per the following order in accordance to their importance:  
 
A. the level of a system and procedure establishment for the following: 
1. negotiation of price and terms,  
2. customer complaint,  
3. material requirement review, 
4. waste control, 
5. change management/rework activities, and 
6. lease or buy analysis; 
 
B. the level of the organisation involvement in the following stages of 
a construction project: 
1. construction,  
2. planning, 
3. operation and maintenance, and 
4. design; 
 
C. the preferable procurement system for supply chain management: 
1. design and build, 
2. fast-track, and 
3. conventional/traditional; and 
 
D. the level of a system and procedure establishment for unseen 
situations regarding: 
1. inventory/warehouse, 
2. material stockpile, 
3. delay of materials, 
4. transportation issues, and 





3.4.5 Technology Utilisation (TU) Practices 
 
This study builds on initiatives to develop a more complete 
understanding of the Supply Chain Management (SCM) practices in the 
Malaysian construction industry. By exploring the behaviour of 
technology utilisation in relation to the existing SCM practices in the 
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Malaysian environment, it could assist Malaysian construction related 
firms to improvise and improve their SCM practices. Generally, SCM is 
defined as the coordination or integration (sharing information and 
working together) of key business processes among trading partners to 
improve the flow of goods, services, and information, while reducing 
overall supply chain costs and maintaining the required levels of quality 
and customer service (Christopher, 2004; Simchi-Levi et al., 2007).  
 
Anderson et al. (1997) and Quinn (2001) proclaimed that the widely 
used technology in the supply chain is one of the seven principles in 
SCM implementation. The use of technology creates a clear view in 
managing product, service, information, and cost flows from suppliers to 
OEMs and finally to customers, before it goes back to suppliers in the 
complete cycle, which could benefit these players in the supply chain. 
Krajewski and Ritzman (1999) identified process technology as the 
technology that is used to support the processes in the organisation, 
either bring primary processes (such as production processes) or 
supporting processes (such as human resource development processes). 
These process technologies could be unique to a particular functional 
area in the organisation or broadly accepted by all organisations in 
the supply chain, such as the implementation of Manufacturing Resources 
Planning (MRP II). Process technology is important to accelerate 
processes in supply chain activities, such as procurement, production, 
and distribution, which could improve the quality and delivery time to 
customers and it is believed that the operating cost could also be 
reduced (Burgess et al., 1997).  
 
In the new era of industry and technology, information technology (IT) is 
viewed as an enabler to the success of any organisational improvement 
activities, such as business process reengineering, total quality 
management, and continuous improvement initiatives (Davenport & 
Short, 1990; Mulani & Lee, 2002). Organisations should implement in 
an enterprise IT applications which not only integrate the internal 
processes, but are also ready for external process integration, such as 
implementation of Electronic Data Interchange (EDI) or development of 
CSCM technology. In addition, organisations should prepare the 
appropriate IT infrastructure such as local network, the Internet, 
database system, and multimedia devices that are required for 
enterprise IT and as a platform to support CSCM development (Attaran 
& Attaran, 2002).  
 
According to Burgess et al. (1997), the success of technology resource 
implementation can contribute positively to the supplier-customer 
collaborative relationship. However, even though the collaborative 
relationship does not guarantee the success of technology 
implementation, it provides an opportunity to implement sophisticated 
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technology effectively. As listed by Mentzer et al. (2000), among the 
benefits from implementation of technology resources in the supply 
chain are: a) integrating a worldwide enterprise with its global supply 
chain network, b) linking the multiple tiers of a supply chain, c) speeding 
up information flow from and to organisations across the supply chain, 
d) breaking down barriers between organisations in the supply chain, 
and e) converting the large amount of data flowing in the supply chain 
into useful collaborative information. In the context of this research, 
issues related to technology utilisation that been investigated include: to 
identify the type of application system that been used in the supply 
chain players in the construction industry, namely project planning 
(Critical Path Method-CPM, Primavera, Artemis and Microsoft Project), 
resources planning (MRP, MRP II, ERP), inventory management (WMS, 
JIT, CPFR, VMI), tracking system (RFID, Bar coding), planning system 
(SCP, APS), relationship management (CRM, SRM), E-Business (EDI), and 
decision support / expert system. 
 
 
3.4.5.1 Research Dimensions 
 
Generally, this study was designed to investigate the level of 
technology utilisation among the Malaysian construction related firms 
(categorised into contractors, developers, and suppliers). More 
specifically, the overall objectives were to identify the type of 
application system that are being utilised in the Malaysian construction 
for supporting the supply chain process. Information gathering activities 
were conducted in two modes; survey and interview.  
 
 
3.4.5.2 Findings And Analysis 
 
(a) Level of Adoption (LOA) toward Technology Utilisations 
Based on the analysis, it was found that only 1.89%, of the industry 
players represented by the Developer category is capable of being 
Good Adopters in one of the applications, which is Microsoft Project. 
On the other hand, through the results, it showed that Technology 
Utilisation is unlikely to be implemented by other players in this 
industry. This result reflects the nature of the industry itself where most 
of the jobs are still performed in the conventional manner, except for 
the use of Microsoft Project for project planning activities. The 
exploitation of ICT application is really needed in order for construction 
industry players to grab more opportunities that are provided by these 
applications in terms of smoothing the information flow, integrating and 
coordinating supplier and customer, responsiveness to customer 
demand, and improving supplier and customer relationship. In addition, 
through the use of these applications, these players could 
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collaboratively work in some phases of the construction life cycle. 
Therefore, as a recommendation, the benefits of using these 
applications should be highlighted to the SC players along with the 
support in terms of training and services in order for facilitating the 
players to adopt those applications in their organisations. 
 
(b) Level of Practice (LOP) toward Technology Utilisations 
In brief, comparing the Respondents Person mean (52.75%) with the 
mean of measured items (3.73% likelihood) it can be directly translated 
that the respondents have difficulties in responding to the tasks 
entrusted to them which turns Technology Utilisation to be not a common 
practice among the construction fraternity.  
 
Based on the RMM analysis, referring to the intensity level of 
technology utilisation in their construction activities, there are only 
1.89% of respondents, representing the Developer category, who are 
capable of practising a minimum of one type of application system. On 
the other hand, 98.11% of construction players are unlikely to observe 
the utilisation of information technology in the construction industry. 
Furthermore, it was revealed that only Microsoft Project is likely to be 
the only application system considered by a minimum of one player in 
the construction industry—which is related to the use of Microsoft 
Project for project planning activity. Meanwhile, the other items are 
unlikely to be utilised in the construction industry by its players. In terms 
of project planning system utilisation among SC players, the result 
showed that most of the players use Microsoft Project as a tool in 
project planning activities. It is believed that high utilisation of Microsoft 
Project in project planning is due to its availability to users, easy to use, 
and low cost of purchase. However, this result is contrary to Ismail et al. 
(2009) who revealed that most construction professionals are more 
likely to use Primavera rather than Microsoft Project as their project 
management software in the construction industry due to its capability 
as a fully-featured project management software. 
 
The utilisation of IT applications is considered low even though it has 
been described as a technology that could facilitate the flow of 
information and manage linkages between supplier and customer in the 
supply chain. It is believed that the lack of knowledge and awareness 
toward these applications is the reason that contributes to the low 
utilisation percentage in the Malaysian construction industry. This 
situation is due to the nature of industry itself, the lack of awareness 
and exposure to these applications prevent them from overcoming the 
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3.4.6 Collaborative Practices 
 
This study builds on initiatives to develop a more complete 
understanding of the Supply Chain Management (SCM) practices in the 
Malaysian construction industry. Finding the behaviour of Collaborative 
practices in relation to existing SCM practices in the Malaysian 
environment could assist Malaysian construction related firms to improve 
their SCM practices. Generally, SCM is defined as the coordination or 
integration (sharing information and working together) of key business 
processes among trading partners to improve the flow of goods, 
services and information, while reducing overall supply chain costs and 
maintaining the required levels of quality and customer service 
(Christopher, 2004; Simchi-Levi et al., 2007).  
 
The emergence of collaborative computing inspired the effort of 
Collaborative SCM development (Silva et al., 2001). This collaborative 
environment facilitates communication among the construction work 
group, regardless of place and time. In addition, such an environment, 
allows work groups to work simultaneously in planning and designing, 
forecasting, and making decisions. However, Bechtel and Jayaram 
(1997) revealed that there is still a lack of effort in planning and 
developing an integrated or collaborative SCM. Integration across 
disciplines or functional areas is needed in order to resolve the 
complexity of linkages in the supply chain such as, information lost, 
process redundancy, and asynchronous resources development. 
Moreover, construction organisations need to have a close relationship 
with their partners in the supply chain and this also needs to be applied 
to the functional areas within construction organisations in order to 
improve their performance and productivity.  
 
Supply chain collaboration is a kind of a joint, coordinated effort 
between two or more entities in a supply chain to achieve a common 
goal. In the context of this research, among the issues related to 
collaborative practice that have been investigated, including identifying 
the level of collaborative practice whether in the form of partnership, 
joint venture, strategic alliances, cooperative, licensing, distributorship, 
franchising, or outsourcing. This research also identified the level of 
business arrangement regarding the supply material whether through 
local order, open tender/bidding or direct negotiation. Other issues 
that have been investigated in this research are identifying the 
important criteria in collaboration processes, the performance level of 
suppliers being either general supplier, supplier with previous business 
relationship, or supplier nominated by the client, identifying the 
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frequency level of supply contract agreement being practised, and 
identifying the involvement of partners (supplier) in the related activities 
such as R&D, design process, construction process, marketing, training 
and development, and operation and maintenance. Finally, the final 
issue that was investigated is identifying the level of supplier 
engagement in the supply chain activities. 
 
 
3.4.6.1 Research Dimensions 
 
Generally, this study was designed to investigate the Collaborative 
practices among the Malaysian construction related firms (categorised 
into contractors, developers, and suppliers). More specifically, the 
overall objectives were to assess the intensity level of practice along 
the following Collaborative practices issues including: 
 
1. identifying the level of collaborative practice whether in the form 
of partnership, joint venture, strategic alliances, cooperative, 
licensing, distributorship, franchising, or outsourcing; 
2. identifying the level of business arrangement regarding the supply 
material whether thru local order, open tender/bidding or direct 
negotiation; 
3. identifying the important criteria in collaboration process whether 
based on the track record (previous working relationship), supplier 
that has been nominated by client, or open selection; 
4. identifying the performance level of suppliers either general 
supplier, supplier with previous business relationship, or supplier 
nominated by the client; 
5. identifying the frequency level of supply contract agreement being 
practised in terms of formal agreement document or as stipulated 
in the Local Order; 
6. Identifying the involvement of partners (supplier) in the related 
activities such as R&D, design process, construction process, 
marketing, training and development, or operation and 
maintenance; and 




3.4.6.2 Findings And Analysis 
 
(a) Level of Adoption (LOA) toward Collaborative Practices 
Based on the analysis, overall percentage for Good Adopters in 
practising collaboration activities was 52.83%, while the Low Adopters 
category scored 24.53%. In more detail, 50% of contractors, 64.29% 
of developers and 45.45% of suppliers are the GA of practising 
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collaborative activities while 25%, 21.43%, and 27.27% of contractor, 
developer, and supplier, respectively are considered as Low Adopters 
in practising collaboration. There was only 7.14% of developers that 
can be considered as High Adopters and zero percent for contractor 
and supplier. About 9.09% of suppliers are in the category of Poor 
Adopters, while there are no Poor Adopters among contractors and 
developers. 
 
(b) Level of Practice (LOP) toward Collaborative Practices 
The survey result shows that the mean of measured items was equal to 
57.20% likelihood. Relatively, comparison between both the Person 
and Item means translates that the Collaborative practices is a 
reasonably common practice in the industry. 
 
Based on the RMM analysis, it showed that most of the organisations 
(54.7%) stay on the top half of the Ruler which shows that they are 
moderately practising or are able to practice collaborative activities. 
However, only 1.87%, representing the Developer group has been 
observed to practice all items in the collaborative activity. On the other 
hand, 98.11%, from the Supplier category is unlikely to observe the 
collaborative practices in the construction industry. It can also be 
deliberated that most items constructed under collaborative practice 
are easy to be implemented or are being implemented by the industry 
players. In addition to that, previous work relationship and quality are 
important aspects in the supplier selection process, thus it is highly likely 
to be the criteria that have been considered in practising collaboration 
activities. In contrast, franchising is likely the item that is hardly 
practised in collaborative activity for the Malaysian construction 
industry.  
  
From the Contractor group‘s perspective, most G7 contractors have 
observed the collaborative practices compared to other groups of 
contractors. Looking through the distribution of all items constructed for 
collaborative practice survey, it can be observed that most of the items 
constructed under collaborative practice are equally distributed 
between easy and difficult to be implemented. This implies that some 
practices are being implemented by the contractor, such as considering 
previous work relationship, quality of supplier as selecting supplier with 
previous business relationship, and anticipating the importance of 
suppliers in construction process. Meanwhile from the Developer 
perspective, most of them show that they are practising or are able to 
practice collaborative activities, regardless whether they are 
government or private project developers. Furthermore, one developer 
was observed to have the capability to practice all items regarding 
collaborative activities, while one supplier was unable to practice 
collaborative activities in the Malaysian construction industry. 
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The result of the survey also showed that the mechanism of 
collaboration development (Item H1) most of the industry players are 
practising is outsourcing, which is performed as a mechanism for 
collaboration activity. It is then followed by developing a partnership 
and establishing strategic alliances. On the other hand, franchising was 
observed as a mechanism that is hardly in practice to develop 
collaboration among players in the construction industry. This might be a 
natural phenomena prolonged in the industry itself.  
 
The study also revealed the list of mechanisms for collaboration 
practices in ascending order with the most commonly implemented to 




3. Strategic alliances 
4. Distributorship 








3.4.7 Customer Management (CM) Practices 
 
 
This study builds on initiatives to enhance the understanding of the 
Supply Chain Management (SCM) practices in the Malaysian 
construction industry. Finding the behaviour of Customer Management 
(CM) practices in relation to the existing SCM practices in Malaysian 
environment, could assist Malaysian construction related firms to 
improvise and improve their SCM practices.   
 
Research based on customer management assessment model has 
demonstrated a positive correlation of good business performance 
(based on eight criteria combined) and good customer management 
(Woodcock, 2000). Conversely, companies that do not set up good 
customer management practices are likely to be poorer business 
performers. Some important relationships that link to effective Customer 
Management practices could be viewed as having to: 
 
1. improve the way customers are managed to bring back significant 
rewards; and 
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2. improve CM practices must be holistic which involves a series of 
actions designed to improve the whole CRM model, namely,  
a. leadership and development, 
b. management and motivation of people and core suppliers, 
c. measurement criteria, and 
d. processes and activities. 
 
Customer management denotes a company-wide business strategy 
embracing all client-facing departments and even beyond. When an 
implementation is effective, people, processes, and technology work in 
synergy to increase profitability and reduce operational costs. 
 
 
3.4.7.1 Research Dimensions 
 
In general, this study was designed to investigate the CM practices 
among the Malaysian construction related firms (categorised into 
contractors, developers, and suppliers). More specifically, the overall 
objectives were to assess, using a survey, the intensity level of practice 
(the level of organisations‘ engagement) along the following CM issues:  
 
1. demand forecast, 
2. delivery, 
3. customer feedback, 




3.4.7.2 Findings And Analysis 
 
(a) Level of Adoption (LOA) toward Customer Management 
Practices 
In the context of Customer Management, the distribution of all 
Respondents and individual groups of Respondents (Contractors, 
developers, and suppliers) along the Level of Adoption toward 
Customer Management practices revealed that only the Developer 
group can be classified as High Adopters of CM element in the SCM 
practice. It was also observed that most of the industry players can be 
classified as Moderate Adopters (41.51%).  
  
(b) Level of Practices (LOP) toward Customer Management Practices 
The survey result (76.85% likelihood) indicated that the LOP for CM is 
common which reflect that the items surveyed are commonly practised 
by the industry players.  
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The study also revealed that the industry players ranked the CM 
practices throughout the three (3) categories, as per the following 
order:  
 
1. we work with customers to understand their product and delivery 
expectations (Delivery), 
2. we frequently evaluate the importance of our customers 
relationship (Relationship), 
3. we frequently measure our customer satisfaction level (Measure 
CS), 
4. we work with customers to understand their demand forecast 
(Demand Forecast), and  






3.4.8 Green Supply Chain Management (GrSCM) Practices 
 
 
SCM covers many aspects of management but this section focuses on the 
environmental aspects or Green Supply Chain Management (GrSCM). 
When discussing about the construction industry, the environmental issue 
will come as one of the key issues that needs to be addressed by the 
players of the industry. This issue covers waste management, complying 
with the standards set by the local and global authorities, and 
environmental impact on the locals. GrSCM therefore plays a vital role 
in ensuring that the damage on the environment is minimised and at the 
same time improving the process of the SCM. The objective of this 
section was to explore the current situation of the Malaysian 
construction Supply Chain Management specifically in the context of 
GrSCM. 
 
The construction industry concerns not only on property development but 
also the built-environment as a whole. As the construction industry 
continues to develop the built environment within the natural 
environment, stakeholders are accountable to achieve the highest 
standards of quality, occupational safety and health, and 
environmental practices (CIDB, 2007). Key players for the industry are 
required to uphold these social responsibilities to ensure that the 
nation‘s social and economic goals would achieve proper balance. 
Effective and good environmental practices have been underlined as a 
key for the third Strategic Thrust of the Construction Industry Master 
Plan (CIMP), which refers to the encouragement for the industry key 
players to better perform their Corporate Social Responsibility (CSR) in 
the provision of ‗green‘ design and construction (Keoy & Hassan, 2009). 
 
FINAL REPORT 49 
With that, the construction industry is expected to respond by adopting 
more environmentally friendly processes to produce products that would 
not harm the environment (Keoy & Hassan, 2009). 
 
Environmentally friendly construction and CSR is fairly new in the 
Malaysian construction industry but this practice has been in place in the 
developed countries for over the last few decades. GrSCM practices 
combine green purchasing, green manufacturing/materials 
management, green distribution/marketing, and reverse logistics. The 
main objective for implementing GrSCM is to enhance environmental 
and financial performance (Keoy & Hassan, 2009). However, GrSCM is 
a fairly broad concept that is difficult to define due to its wide scope 
and difficulties in identifying the boundaries of this concept (Sarkis, 
2009). Keoy and Hassan (2009) categorised the scope of GrSCM to 
include the internal and external environment management, investment 
recovery and design for environmental practices. Reviews of previous 
literature categorised several themes that emerged over the past 20 
years worth of literature, namely green design, green manufacturing, 
reverse logistics, green operations, and waste management (Guide & 
Srivastava, 1998; Srivastava, 2007). For the most part of it, going 
green has mainly to do with the increased profit and reduced cost 
effects, while at the same time caring for the environment (Srivastava & 
Srivastava, 2006; Darnall, Jolley, & Handfield, 2008).  
 
 
3.4.8.1 Research Dimensions 
 
Generally, this study was designed to investigate the GrSCM practices 
among the Malaysian construction related firms (categorised into 
contractors, developers, and suppliers). More specifically, the overall 
objectives were to assess, using a survey, the intensity level of practice 
along the following GrSCM issues:  
 
1. the type of standards implemented, 
2. the level of importance of specific GrSCM pressures by different 
stakeholders, and 
3. the overall adoption of GrSCM between the identified groups, 
namely developers/client, contractors, and suppliers. 
 
Items constructed in the survey questionnaire focusing on GrSCM were 
to: 
 
1. identify the environmental management system adopted by the 
organisation: 
a. ISO 14001, or 
b. Eco Management & Audit Scheme (EMAS – European standard); 
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2. assess the level of practice of the environmental management 
system implemented by the organisation; 
3. assess sources of information that help create awareness of 
environmental issues, some of which include: 
a. laws and regulations, 
b. media, 
c. local residents, 
d. contractors, 
e. partners, and/or 
f. self awareness; and 
4. assess the dimensions that contribute toward environmental 
practices (EP) in the organisation, including: 
a. purchase of environmentally friendly construction materials, 
b. compulsory for suppliers to disclose about EP, 
c. audit suppliers to evaluate EP, 
d. compulsory for suppliers to implement and maintain EP, 
e. compulsory for suppliers to obtain certification for EP, and 
f. work with suppliers to reduce environmental impact. 
 
 
3.4.8.2 Findings and Analysis 
 
(a) Level of Adoption (LOA) toward Green Supply Chain 
Management Practices 
In the context of GrSCM, the distribution of all Respondents and 
individual groups of Respondents (contractors, developers, and 
suppliers) along the Level of Adoption toward GrSCM practices 
revealed that all industrial players can be classified as Moderate 
Adopters (54.72%) of GrSCM element in the SCM practice.  
 
(b) Level of Practice (LOP) toward Green Supply Chain Management 
Practices 
From the survey, it was translated that the mean of Respondents exists 
under a continuum of a constant Item mean of 7.11% likelihood, which 
reflects that these GrSCM items are not a common practice among the 
industry players. 
The findings further showed that the companies would find it difficult to 
implement ISO 14001 in their company (8.02% likelihood), and the 
EMAS standard is even more difficult (0.62% likelihood). 
 
The study also revealed that the industry players attuned themselves 
toward information about environmental awareness from the following 
sources, in respective ranking order:  
 
1. laws and Regulations, 
2. self awareness, 
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3. local residents, 
4. contractors 
5. media, and 
6. partners. 
 
This highlights the fact that these industry players get a lot of 
information and are made aware through the laws and regulations of 
this country (17.51% likelihood). They are also proactive in keeping 
themselves abreast with their own initiatives in finding out more of 
green Supply Chain Management issues in general, and more 
specifically environmental practices. This study also revealed that local 
residents play a role in influencing these industry players to conform to 
the green practices and guidelines that are made available by the 
governing bodies. Surprisingly, the media play a lesser role in this 
aspect, while the partners of these industry players are ranked last in 
this list (4.97% likelihood). However, this ranking remains academic 
since the percentages are relatively high (ranging from 82.49% to 
95.03%), which means that these events are not likely to happen 
(4.97% to 17.51% of happening). 
  
Meanwhile, construction related companies consider environmental 
practices as being an important factor in their work process as 
reflected by 48.25% likelihood. 
 
In relation to GrSCM practices and influencing supply chain partners, 
this study revealed that the most important criteria involved is the 
purchasing of environmentally friendly materials (at the likelihood of 
being practised around 13.89%), while the least important is making it 
compulsory for the suppliers to obtain environmental practice 
certification (3.42% likelihood of being practised). The ranking of items 
in terms of importance can be viewed as follows: 
 
1. purchase of environmentally friendly materials, 
2. work with suppliers to reduce environmental impact, 
3. make is compulsory for suppliers to disclose environmental practice, 
4. audit suppliers to evaluate environmental practice, 
5. make is compulsory for suppliers to implement environmental 
practice, and finally 
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3.4.9 Logistic Network Flexibility (LNF) Practices 
 
 
The supply chain is the combination of all parties (e.g. external 
suppliers, partner organisations, and internal corporate services units) 
both inside and outside the organisation, involved in delivering the 
inputs, outputs or outcomes that will meet a specified public sector 
requirement. Supply Chain Management is concerned with the co-
ordination of all parties involved in delivering the combination of inputs, 
outputs or outcomes that will meet a specified public sector requirement. 
According to Tommelein et al. (2002), SCM is the practice of a group 
of companies and individuals working collaboratively in a network of 
interrelated processes structured to best satisfy end-customer needs 
while rewarding all members of the chain. While SCM may be 
practised on a single project, its greatest potential benefits come when 
it is practised at the enterprise level, when it involves multiple 
companies, and when it gets applied to multiple projects over an 
extended period of time.  
 
There are strong interdependencies between Supply Chain 
Management and logistics management and thus it is difficult to identify 
precise boundaries. Furthermore, these boundaries are continuously 
moving to accommodate an integration of supply chain and logistics 
activities. Supply Chain Management encompasses the planning and 
management of all activities involved in procurement, conversion, and 
all Logistics Management activities. Importantly, it also includes 
coordination and collaboration with channel partners, which can be 
suppliers, intermediaries, third-party service providers, and customers.  
 
 
3.4.9.1 Research Dimensions 
 
Generally, this study was designed to investigate the Logistic Network 
Flexibility (LNF) among the Malaysian construction related firms 
(categorised into contractors, developers, and suppliers). More 
specifically, the overall objectives were to assess, using a survey, the 
intensity level of practice along the following Logistic Network 
Flexibility issues of:  
 
1. responding promptly to demand changes, 
2. aligning warehouse capacity to demand changes, 
3. adjusting different transportation systems in response to demand 
changes, 
4. effectively delivering expedited shipments, and 
5. bringing in customer returns if required. 
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3.4.9.2 Findings and Analysis 
 
(a) Level of Adoption (LOA) toward Logistic Network Flexibility 
In the context of LNF, the distribution of all Respondents and individual 
groups of Respondents (Contractors, developers, and suppliers) along 
the Level of Adoption toward LNF practices revealed that only 
Developers can be classified as High Adopters of Logistic Network 
Flexibility element in the SCM practice. Most of the industry players can 
be classified as Good Adopters (54.72%).  
 
(b) Level of Practice (LOP) toward Logistic Network Flexibility 
RMM analysis on the surveyed data indicated that the Person mean 
exists under a continuum of a constant Item mean of 61.06% likelihood. 
The negative mean value of LNF practices with regard to Supply Chain 
Management reflects that LNF practice is fairly common among the 
industry players. In general, the survey results revealed that the person 
mean is higher than the item mean, which indicates that the 
organisations‘ level of readiness to adopt LNF is high. Thus, the higher 
or farther away the person mean is from the item mean, this indicates 
that the practices are easier to be adopted by the respondents.  
 
Through the variable map distribution, ―bring in customer returns if 
required‖ ranks first among the items surveyed. Ranking second among 
the items is ―effectively deliver expedited shipments‖. It is then followed 
by ―align warehouse capacity to demand changes‖, and ―adjust 
different transportation systems in response to demand changes‖. 
Finally, the least adopted LNF practice is the ability to ―respond 





3.4.10 Relationship Development (RD) Practices 
 
 
Relationship development involves organising, controlling, and 
development of relationships both upstream and downstream of the 
supply chain in view of increasing the purchasing contribution to profit 
for the entire chain, as opposed to the traditional view of gaining 
personal profit. It is a practice through which uniform sourcing, 
evaluation, classification, and development of suppliers/clients is 
achieved. In the literature, relationship development has also been 
coined as ―relationship marketing‖ (Ndubisi, Wah, & Ndubisi, 2007). 
 
A definition for relationship marketing or relationship development as 
given by (Ndubisi et al., 2007) is a process ―to establish, maintain, and 
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enhance relationships with customers and other partners, at a profit, so 
that the objectives of the parties involved are met ... by a mutual 
symbiosis and fulfilment of promises‖. 
 
One relatively common assumption in Supply Chain Management is that 
trading partners eventually develop trusting, long-term relationships 
wherein information sharing results, among other benefits, in more 
accurate forecasts, shorter order lead times, less use of safety stock 
and ultimately higher profits for the participants. Studies on 
buyer/supplier relationships have been conducted for quite some time 
(Anderson & Narus, 1990; Ellram & Hendrick, 1995). In the interviews 
among 46 U.S. supply chain executives, Crook et al. (2008) found the 
sharing of cost, lead time information and project risk would lead to a 
favourable result in economic gains for both partners (Spens & Wisner 
(2009). Petison and Johri (2008) interviewed Thai automobile 
manufacturing buyers and their suppliers and found their 
buyer/supplier partnerships to benefit both sides. Suppliers received 
technical and managerial support while the auto manufacturers 
received suppliers‘ knowledge of local production and market factors, 
fewer losses of classified information, and the ability to stop suppliers 
from working with competitors. Ogden and McCorriston (2007) 
surveyed hospitality industry managers and found the benefits of 
buyer/supplier partnerships to be time saving, greater reliability, 
better customer service, and greater flexibility. 
 
Some studies however, have found mixed results in terms of support for 
buyer/supplier relationship benefits. Power (2008) for instance looked 
at supplier/customer collaboration from the supplier perspective where 
he found, in a survey of Australian manufacturers, that suppliers often 
perceived collaboration to be dictated by customers, collaboration 
costs were mostly borne by the suppliers, and the financial benefits 
were not readily apparent. Ogden and McCorriston (2007) found (in 
addition to the positive benefits mentioned earlier) that buyers 
frequently experienced supplier complacency from long-term suppliers. 
Vazquez et al. (2007) found in a Spanish food sector survey that 
opportunistic behaviour can be exhibited in a buyer/supplier 
relationship when the suppliers believe that they cannot be substituted. 
Consequently, an issue investigated in our study was the practice of 
supplier management in construction environment. 
 
However, according to Theodorakioglou, Gotzamani, and Tsiolvas 
(2006), the most advanced form of buyer-supplier relationship in 
Supply Chain Management (SCM) would be collaboration, which can be 
characterised by several variables. Therefore the variables that were 
proposed for investigation in our study include supplier policy, 
communication/information sharing, joint action of supplier/buyer, 
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relationship handling, supplier support, and relationship quality 
(Theodorakioglou et al., 2006). 
 
 
3.4.10.1 Research Dimensions 
 
Generally, this study was designed to investigate the Relationship 
Development (RD) practices among the Malaysian construction related 
firms (categorised into contractors, developers, and suppliers). More 
specifically, the overall objectives were to assess, using a survey, the 
intensity level of practice along the following RD issues:  
 
1. the relative importance of specific criteria in relationship 
development; 
2. the level of importance of specific criteria in relationship 
development; and 
3. the overall adoption of relationship development between the 
identified groups, namely developers/client, contractors, and 
suppliers. 
 
Items constructed in the survey questionnaire focusing on RD practice 
involved: 
 
1. assessing the relative importance of the following criteria in 
building up relationships with suppliers and clients: 
a. cost benefits, 
b. simplify construction/tendering/design processes, 
c. simplify ordering process, 
d. creating standardisation process, 
e. better quality service, 
f. method of reaching agreement, 
g. length of working relationship, 
h. trust/contractual trust, 
i. reliability of supply, 
j. top management support, 
k. mutual interest, 
l. free flow of information, 
m. joint business planning, 
n. closer links between demand/supply, 
o. integrated information system, and 
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3.4.10.2 Findings And Analysis 
 
(a) Level of Adoption (LOA) toward RD Practices 
In the context of RD, the distribution of all Respondents and individual 
groups of Respondents (contractors, developers, and suppliers) along 
the Level of Adoption toward RD practices revealed that all industrial 
player categories can be classified as Moderate Adopters (37.74%) to 
Good Adopters (54.72%) of RD elements in the SCM practice.  
 
(b) Level of Practices (LOP) toward RD Practices 
This dimension identifies how or under what mechanisms the supply 
chain players (suppliers, developers, and contractors) develop their 
relationship development practice. For this research, those mechanisms 
were classified into 16 items, which are joint business planning, mutual 
manpower development, integrated information system, closer links 
between demand/supply, free flow of information, simplify ordering 
process, creating standardisation of process, method of reaching 
agreement, mutual interest, length of working relationship, simplify 
construction/tendering/ design processes, top management support, 
trust/contractual trust, cost benefits, reliability of supply, and better 
quality service. The importance of this study is to identify which 
mechanisms that are mostly practised and possible reasons behind their 
implementation. From the survey, it was found that the item mean of 
68.1% likelihood reflects that the LOP for RD is reasonably common 
practised by the industry players. 
 
In general, it has been revealed that the readiness level of the 
organisation is higher than the probability of adopting the relationship 
development practice. In other words, they have much of the readiness 
in adopting the prescribed relationship development practice. 
Therefore, the vertical arrangement of the items of relationship 
development practices would indicate the ease of adoption and 
practice, ranging from difficult to adopt all the way to easy to adopt 
(top to bottom): 
 
1. joint business planning, 
2. mutual manpower development, 
3. integrated information system, 
4. closer links between demand/supply, 
5. free flow of information, 
6. simplify ordering process, 
7. creating standardisation of process, 
8. method of reaching agreement, 
9. mutual interest, 
10. length of working relationship, 
11. simplify construction/tendering/design processes, 
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12. top management support, 
13. trust/contractual trust, 
14. cost benefits, 
15. reliability of supply, and finally 
16. better quality service. 
 
It can be further observed and confirmed that the respondents had 
ranked better quality service, reliability of supply, and cost benefits as 
being the top three highest ranked factors that build up the 
relationships with their suppliers and/or clients.  
 
This finding supports previous work by Chang (2009) with regard to the 
concept of mutually beneficial supplier relationships and the application 
of total quality management (TQM) in SCM. With regard to 
relationship development, it would certainly benefit both parties if the 
quality of service is high, the supply of material is reliable, and the cost 
benefits are agreeable to both parties. This would promote the 
relationship between the two parties in the supply chain, and therefore, 
would be a ―win-win‖ situation as advocated by many scholars and 
practitioners of SCM (Benton & McHenry, 2009; O‘Brien, Formoso, 
Ruben, & London, 2010; Pryke, 2009; Oakland & Marosszeky, 2006). 
From this aspect, the findings of this survey has highlighted that the 
construction industry players value highly better quality service, 
reliability of supply, and cost benefits, and thus would be highly likely 
to adopt these relationship development activities. This is further 
supported by the results from the qualitative phase, where some 
respondents highlighted the importance of cost considerations, namely 
savings (interviewee C3, C5, C9, and C7), but sometimes cost takes the 
back seat to timeliness when dealing with fast-track projects (C5). Some 
respondents also highlighted the importance of the reliability of supply 
(C7), which further justifies this ranking. 
 
Meanwhile, the three least important factors considered by the 
respondents are joint business planning, mutual manpower 
development, and integrated information system. This finding perhaps 
goes against SCM principles (Pryke, 2009), and an explanation of this 
would be the readiness of the industry become more open and trusting 
in sharing their most intimate information that they may consider to be 
their competitive advantage.  
 
The first two items (joint business planning and mutual manpower 
development) would require the companies to reveal their internal 
workings with their partners and leave them vulnerable, while the third 
(integrated information system) may be too high a cost for the company 
to bear. The effect of this cost may be lessened in the long run, since the 
benefits of installing such a system would be realised later rather than 
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sooner. However, most companies would be hard pressed to implement 
an integrated information system because they perhaps fail to see the 
long term benefits and focus more on the high initial cost. This 
phenomenon was gleaned during interviews, as most of the companies 





3.4.11 Sourcing Excellence (SE) Practices 
 
 
This part of our initiative gives a clearer understanding of the 
significance of sourcing strategy or procurement strategy in the Supply 
Chain Management (SCM) practices of the Malaysian construction 
industry. In general, the concept of procurement in SCM is defined as 
the coordination or integration (sharing information and working 
together) of key business processes among trading partners to improve 
the flow of goods, services and information, while reducing overall 
supply chain costs and maintaining the required levels of quality and 
customer service. The efficient and effective procurement strategy has 
been given growing attention by managers and practitioners from all 
levels of the organisational hierarchy.  
 
As far as adopting innovative procurement (sourcing) strategies and 
partnering concepts are concerned, the companies demonstrated great 
motivation to move from adversarial relationships to more collaborative 
ones (Khalfan et al., 2001). The basis of all these innovative 
relationship models is the concept of partnering, resulting in the 
development of trust (Latham, 1993; McDermott et al., 2005), and 
long-term collaborative and integrated relationships among different 
organisations throughout the supply chain (Khalfanet al., 2001). Based 
on this principle, Cox and Townsend (1998) later defined this 
relationship as follows. 
 
In the UK, the construction industry has adopted the newer forms of 
procurement. In particular, it calls for the entire supply chain, including 
clients, to be integrated and the government had already committed to 
promote all government linked projects to be managed using such 
method of procurement. Basically, advantages of SCM in construction 
industry can be summarised as being able; 
 
1. to work with industry to reduce waste (construction materials, 
labours, or time) in all aspects of construction procurement and 
management; 
2. to enter co-operative relationships with their suppliers to ensure an 
open and mutually productive environment; and 
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3. to ensure an integrated supply chain from long-term relationship of 
suppliers to ensure ‗just-in-time‘ supply of materials. 
 
According to Benton and McHenry (2009), the sourcing process for most 
construction firms is fragmented and not well documented. Since the 
beginning of the new millennium and even more so today, the 
construction marketplace has been in an economic and energy 
quandary. In addition to these industry wide challenges, individual 
construction firms have had to change radically in response to 
burgeoning technologies. Historically, only when the cost for sourcing of 
subcontracting services increased did the management attempt to 
investigate alternative methods to the planning and control of the 
acquisition and transformation functions in the organisation. Even the 
most firms emphasised on minimising the cost of labour.  
 
The rapid increase of construction activities during this stage had 
crystallised several negative consequences as a result from inefficiency 
of the present procurement system. The increased construction cost was 
further accelerated by drastic change in various construction projects, 
inadequacy of materials and also increased of global inflation rate, 
less supply of construction materials, and sharp-increased of prices of 
the main components of construction such as cement and steel.  
 
An important issue to consider is what to manufacture internally and 
what to buy from external sources. One of the problems to be dealt 
with in making these decisions is identifying risks associated with these 
decisions and minimising them. Another issue to consider is the impact of 
the current procurement strategies and what channels to utilise (public 
or private portals) when dealing with trading partners. An example of 
this issue in a manufacturing supply chain may be the decision to 
outsource a component assembly rather than making it in-house. 
Information sharing for outsourcing and other procurement issues is 
accomplished in the supply chain. 
 
The primary consideration in the sourcing of construction projects is the 
need to obtain best value for money in the whole life of the service or 
facility. The design and operation of the facility should maximise the 
delivery of effective public services; this is most likely to be achieved 




3.4.11.1 Research Dimensions 
 
Generally, this study was designed to investigate the Sourcing 
Excellence (SE) practices among the Malaysian construction related 
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firms (categorised into contractors, developers, and suppliers. More 
specifically, the overall objectives were to assess, using a survey, the 
intensity level of practice along the following SE issues of: 
 
1. suppliers‘ level of adoption in terms of, 
a. producing different product mix/variety, 
b. accommodating requests, and 
c. expediting urgent orders; 
2. sources of supplies for project materials; 
3. supplier base translocation; and 
4. lower cost supply sources. 
 
 
3.4.11.2 Findings And Analysis 
 
(a) Level of Adoption (LOA) toward Sourcing Excellence Practices 
In the context of Sourcing Excellence, the distribution of all Respondents 
and individual groups of Respondents (Contractors, developers, and 
suppliers) along the Level of Adoption toward Sourcing Excellence 
practices revealed that all groups of respondents can be classified as 
Good Adopter of SE element in the SCM practice (54.72%).  
 
(b) Level of Practices (LOP) toward Supplier Management Practices 
From the survey, it was identified that, in general, the items surveyed 
are reasonably commonly practised by the industry players with the 
level of practice of 64.57% likelihood.  
 
Assessing the relative importance of item under procurement, the 
following is an arrangement of items according to the most frequent to 
the least. The ranking of implementable items are shown in the 
following statements: 
 
1. have different sources of suppliers for our project materials, 
2. major suppliers can expedite our urgent orders, 
3. ability of major suppliers can accommodate to our requests, 
4. supplier base can be changed if needed without impacting quality, 
5. ability to switch to different supply sources which offer lower cost, 
and finally  
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SCM Practices 
No. 12 
3.4.12 Supplier Management (SM) Practices 
 
This study builds on initiatives to develop a more complete 
understanding of the Supply Chain Management (SCM) practices in the 
Malaysian construction industry. Finding the behaviour of Supplier 
Management (SM) practices in relation to existing SCM practices in 
Malaysian environment, could assist Malaysian construction related 
firms to improve their SCM practices. Based on the results of a survey 
given to supply chain practitioners and professionals in the construction 
field, assessment can be made on the likelihood of good SM practice. 
Generally, SCM is defined as the coordination or integration (sharing 
information and working together) of key business processes among 
trading partners to improve the flow of goods, services and 
information, while reducing overall supply chain costs and maintaining 
the required levels of quality and customer service (Christopher, 2004; 
Simchi-Levi et al., 2007). SCM is considered by many organisations 
proficient in the practice such as Wal-Mart, Dell, Proctor & Gamble, 
and Toyota, to be a key contributor to a firm‘s competitiveness and 
overall success. 
 
By and large, SM involves organising, controlling and development of 
supplier relationships in view of increasing the purchasing contribution to 
profit. It is a practice through which uniform sourcing, evaluation, 
classification, and development of suppliers are achieved through the 
management of supplier base (supplier selection), supplier 
development, and supplier integration (combining internal resources 
with those of key suppliers) (Antonette et al., 2002; Wagner, 2003). 
Historically, many of the purchasing relationships were performed at 
arm‘s length and often adversarial in nature with the aim of getting the 
best price. When businesses switched from local based to being global 
based, the complexity of sourcing, procurement, and communication 
started to take its toll. Then, the increasing needs for practising good 
SM has come into perspective.  
 
 
3.4.12.1 Research Dimensions 
 
Generally, this study was designed to investigate the SM practices 
among the Malaysian construction related firms (categorised into 
contractors, developers, and suppliers). More specifically, the overall 
objectives were to assess, using a survey, the intensity level of practice 
along the following SM issues. 
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The first two (2) items constructed in the survey questionnaire focusing 
on SM practice involved: 
 
1. assessing the relative importance of supplier evaluation/selection 
process and 
2. assessing the relative tenacity of supplier‘s performance. 
 
The above items were construed along the following criteria: 
 
1. financial standing, 
2. consistency (track record), 
3. relationship, 
4. flexibility, 
5. technology capabilities, 
6. customer service, 
7. reliability, 
8. price, and 
9. location. 
 
The third item was designed to assess the level of importance relative 
to the following criteria in the supplier audit process: 
 
1. cost reduction programme, 
2. R&D capabilities, 
3. ability to keep promises, 
4. investment in customer specific equipment, 
5. technical support, 
6. awareness of quality control technique, 
7. product quality, 
8. ability to respond quickly to a wide range of differing demands, 
9. geographic proximity, and 
10. cost competitiveness. 
 
 
3.4.12.2 Findings And Analysis 
 
(a) Level of Adoption (LOA) toward Supplier Management Practices 
In the context of Supplier Management, the distribution of all 
Respondents and individual groups of Respondents (contractors, 
developers, and suppliers) along the Level of Adoption toward Supplier 
Management practices revealed that only Developers can be classified 
as High Adopters of SM elements in the SCM practice. Most of the 





FINAL REPORT 63 
(b) Level of Practices (LOP) toward Supplier Management Practices 
From the survey, it was identified that, in general, the items surveyed 
are common among the industry players with 76% likelihood of 
practice.  
 
However, the highest degree of likelihood refers to the Developers‘ 
group with 61.30% likelihood of successfully practising SM, while 
Suppliers subsist with just 45.51% likelihood of successfully practising 
SM. With 81.31% likelihood, supplier selection, supplier evaluation, 
and supplier audit are deemed to be common among the industry 
players. 
 
The study also revealed through an output of item measure analysis 
that the industry players practice ranking the supplier selection criteria 
as per the following order (in terms of importance):  
 
1. price, 
2. consistency (track record), 
3. reliability, 
4. customer service, 
5. financial standing, 
6. relationship, 
7. flexibility, 
8. location, and finally 
9. technology capabilities. 
 
In terms of supplier performance evaluation, the study revealed that the 
most important criteria involved is Consistency (Track Record) (78.24% 
likelihood) and Technology Capability (52.25% likelihood) is probably 
the least important criteria involved. The ranking of items in terms of 
importance can be viewed as follows: 
 
1. consistency (track record), 
2. price, 
3. reliability, 
4. customer service, 
5. relationship, 
6. flexibility, 
7. financial standing, 
8. location, and lastly 
9. technology capabilities. 
 
Comparing the above two ranking orders, it can be transcribed that 
Reliability, Customer service, Location and Technology capabilities 
occupy similar levels of importance in both dimensions. However, 
Financial standing is viewed as more important to the Respondents in 
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supplier selection process (ranks at the 5th spot) compared to supplier 
performance evaluation process (ranks at the 7th spot). On the other 
hand, the result from the survey among industry players involved in this 
study unveiled the following list in explaining about the ranking of the 
items in terms of importance: 
 
1. product quality, 
2. cost competitiveness, 
3. awareness of quality control technique, 
4. ability to keep promises, 
5. ability to respond quickly to a wide range of differing demands, 
6. technical support, 
7. cost reduction programme, 
8. investment in customer specific equipment, 
9. R&D capabilities, and 
10. geographic proximity. 
 
Going deeper into the analysis, the consistency in practising SM 
elements in the Malaysian construction industry can be viewed 
throughout the entire tests on each of the three (3) categories involved. 
All groups of respondents revealed similar ranking order in terms of 
both supplier selection and supplier performance evaluation‘s criteria. 
In addition to that, a similar list of audit importance throughout the 





3.4.13 Supply Chain Innovation (SCI) Practices 
 
This study builds on initiatives to develop a more complete 
understanding of the Supply Chain Management (SCM) practices in the 
Malaysian construction industry. Finding the behaviour of Supply Chain 
Innovation practices in relation to existing SCM practices in Malaysian 
environment, could assist Malaysian construction related firms to 
facilitate more efficient SCM practices. Based on the results of a survey 
given to supply chain practitioners and professionals in the construction 
field, assessment of Supply Chain Innovation practices can be made on 
the likelihood of good Supply Chain Innovation practice. The results 
could also help discover the tendency and degree of complexity of 
good Supply Chain Innovation practice like continuous improvement 
activities that could contribute to greater SCM performance.  
 
Generally, the term ―supply chain‖ was formerly referred to by other 
terms such as ―operations management‖ but it reflects the significant 
changes that had taken place across the sphere of activities (Franks, 
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2000). These changes resulted from changes in the business environment 
such as increasing globalisation, savage price competition, increased 
customer demand for enhanced quality and reliability, as well as the 
changes in technology which enabled new forms of working and trading 
(i.e. e-commerce). Thus, the manufacturing organisations needed to re-
appraise the totality of everything if they are to remain competitive; 
they needed to manage all aspects of the supply chain—innovating the 




3.4.13.1 Research Dimensions 
 
Generally, this study was designed to investigate the supply chain 
innovation practices among the Malaysian construction firms 
(categorised into contractors, developers, and suppliers). Moreover, 
the overall objectives were to assess, using a survey, the intensity level 
of practice along the following supply chain innovation items:  
1. continuous improvement in organisation‘s supply chain; 
2. use consulting firm to improve the supply chain; 
3. initiative to improve the procurement system; 
4. organisation concerns and initiatives to improve supply chain as a 
business competitive weapon; 
5. recognise the importance of supply chain management to keep 
business competitive; 
6. taken steps to improve supply chain management practices; 
7. leverage supply chain to be flexible to customer needs; and 
8. leverage supply chain to improve tangible benefits such as cost, 
quality, or time to market. 
 
 
3.4.13.2 Findings And Analysis 
 
(a) Level of Adoption (LOA) toward Supply Chain Innovation 
practices 
In the context of supply chain innovation practices, the distribution of all 
Respondents and individual groups of Respondents (contractors, 
developers, and suppliers) along the Level of Adoption toward supply 
chain innovation revealed that 35.88% of players can be classified as 
Good Adopter of supply chain innovation practices where 64.28% of 
them are Developers.  
 
(b) Level of Practices (LOP) toward Supply Chain Innovation 
practices 
From the survey, it was identified that, in general, the means of the 
Respondents involved in this study exists along the continuum of a 
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constant Item mean of 40.37% likelihood, which reflects that the items 
surveyed are reasonably common among the industry players.  
 
Overall Item Mean of 40.37% likelihood indicated the point is located 
toward the upper half of the Logit Ruler which means that most of the 
items surveyed are difficult to be implemented by the respondents 
which reflects that SCI is reasonably a common practice across the 
industry. Looking into the items individually, the most difficult item to be 
practised refers to ―using consulting firms to assist them in SC activities‖ 
(6.12% likelihood). 
 
In general, the survey revealed that the mean for person is lower than 
the mean of item, which indicates that the ability level of the 
respondents is lower than the difficulty of tasks entrusted to them. This 
phenomenon is homogeneous throughout the three respondent 





3.4.14 Supply Chain Skills (SCS) Practices 
 
In order to meet future demand for skilled labour, the supply chain 
sector will need to broaden its workforce supply beyond the existing 
sector and invest in awareness and education initiatives. According to 
the Canadian Logistics Skills Committee (CLSC) 2005 report, employers 
indicated that technical development courses are essential for supply 
chain personnel to stay current. The most common means of employee 
development are on-the-job training and external courses. For the most 
part, employees indicated that they are satisfied with the training they 
have received and that it has met their needs. Internal training tends to 
focus on technical supply chain and logistics development, interpersonal 
and people management skills (e.g., supervisory skills, team building, 
negotiations, leadership, and coaching), and health and safety. Some 
examples of common training programmes can be viewed as follows, 
as outlined in the respective categories: 
 
1. technical and process skills: 
a. financial analysis and cost modelling, 
b. formal problem solving, 
c. process mapping and improvement, 
d. technical category knowledge, and 
e. process expertise (strategic sourcing, logistics, etc.); 
2. creative and strategic skills: 
a. ―out of the box‖ thinkers, 
b. conceptualisation and visualisation, 
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c. strategic thinking and frameworks, and 
d. tendency to challenge status quo; and 
3. interpersonal and people skills: 
a. facilitation, 
b. team building, 
c. communication, 




3.4.14.1 Research Dimensions 
 
Generally, this study was designed to investigate the Supply Chain 
Skills (SCS) among the Malaysian construction related firms 
(categorised into contractors, developers, and suppliers). More 
specifically, the overall objectives were to assess, using a survey, the 
intensity level of practice along the following SCS issues:  
 
1. technical and process skills, 
2. creative and strategic skills, and 
3. interpersonal and people skills. 
 
 
3.4.14.2 Findings And Analysis 
 
(a) Level of Adoption (LOA) toward Supply Chain Skills (SCS) 
In the context of SCS, the distribution of all Respondents and individual 
groups of Respondents (contractors, developers, and suppliers) along 
the Level of Adoption toward SCS practices revealed that only 
Developers can be classified as High Adopters in the SCM practice. 
Most of the industry players can be classified as Moderate Adopters 
(54.72 %).  
 
(b) Level of Practices (LOP) toward Supply Chain Skills (SCS) 
From the survey, it was identified that, in general, the means of the 
Respondents involved in this study exists along the continuum of a 
constant Item mean of 74.6% likelihood which reflects that the items 
surveyed are common among the industry players.  
 
In general, the survey results revealed that the mean for person is 
higher than the mean of item, which indicates that the readiness level of 
the organisation is higher than the probability of adopting the supply 
chain skills practice.  
 
According to the variables map distribution, the least adopted supply 
chain skills practices are creative and strategic skills. The other two (2) 
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items which refer to the supply chain skills practices regarding technical 
skills and process skills and also interpersonal skills and people skills in 





3.4.15 Value Chain Solution (VCS) Practices 
 
This section builds on initiatives to develop a more complete 
understanding of the Supply Chain Management (SCM) practices in the 
Malaysian construction industry. Finding the behaviour of Value Chain 
Solution (VCS) practices in relation to existing SCM practices in the 
current Malaysian environment, could assist Malaysian construction 
related firms to facilitate their SCM practices. Based on the results of a 
survey given to supply chain practitioners and professionals in the 
construction field, assessment of Value Chain Solution practices can be 
made on the likelihood of good Value Chain Solution practice. The 
results could also help discover the tendency and degree of complexity 
of good Value Chain Solution practices like continuous improvement 
activities that could contribute to greater SCM performance.  
 
Generally, the value chain categorises the generic value-adding 
activities of an organisation. The "primary activities" include: inbound 
logistics, operations (production), outbound logistics, marketing and 
sales (demand), and services (maintenance). Meanwhile, the "support 
activities" include: administrative infrastructure management, human 
resource management, information technology, and procurement. The 
value-chain concept has been extended beyond individual 
organisations. It can be applied to whole supply chains and distribution 
networks. The delivery of a mix of products and services to the end 
customer will mobilise different economic factors, each managing its 
own value chain. The industry wide synchronised interactions of those 
local value chains create an extended value chain, sometimes global in 
extent. Michael Porter terms this larger interconnected system of value 
chains as the "value system". A value system includes the value chains of 
a firm's supplier (and their suppliers all the way back to the origin), the 
firm itself, the firm‘s distribution channels, and the firm's buyers (and 
presumably extended to the buyers of their products, and so on). 
 
 
3.4.15.1 Research Dimensions 
 
Generally, this study was designed to investigate the Value Chain 
Solution practices among the Malaysian construction related firms 
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(categorised into contractors, developers, and suppliers). More 
specifically, the overall objectives were to assess, using a survey, the 
intensity level of practice along the following value chain solution items; 
 
1. modular product assembly designs to suit customer needs; 
2. delay final product assembly activities until actual customer orders 
received; and 
3. position our product delivery point to a location close to customers. 
 
 
3.4.15.2 Findings And Analysis 
 
(a) Level of Adoption (LOA) toward Value Chain Solution practices 
In the context of value chain solution practices, the distribution of all 
Respondents and individual groups of Respondents (contractors, 
developers, and suppliers) along the Level of Adoption toward value 
chain solution revealed that 35.85% of players can be classified as 
High Adopters of VCS practice where 64.29%of them are Developers.  
 
In conclusion, it can be observed that most of the players are able to 
practice value chain solution activities. However, to relocate their 
delivery point closer to the customer has hardly been adopted amongst 
players in the construction industry, which is believed due to the cost 
and nature of the industry itself. 
 
(b) Level of Practices (LOP) toward Value Chain Solution practices 
The survey results showed that the Respondents‘ means lie along a 
continuum of a constant item mean of 47.5% likelihood, which reflects 
that the VCS is reasonably common among the industry players.  
 
In general, the study revealed that the mean for person is higher than 
the mean of item, which indicates that the ability level of the 
respondents is higher than the difficulty of tasks entrusted to them. 
Overall Item Mean of 52.5% is the percentage of difficulty which 
means that most of the items surveyed are difficult to be implemented 
or are being implemented by the respondents. Looking further into the 
survey, with Item Mean of 47.5%likelihood, it can be concluded that 
most of the items are difficult to practice among players in the 
construction industry.  
  
This phenomenon is homogeneous throughout the three respondent 









3.4.16 Supply Chain Performance 
 
 
This study builds on initiatives to develop a more complete 
understanding of the Supply Chain Management (SCM) practices in the 
Malaysian construction industry. Finding the behaviour of SC 
Performance in relation to existing SCM practices in the current 
Malaysian environment, could assist the Malaysian construction related 
firms to improve their SCM practices. Based on the results of a survey 
given to supply chain practitioners and professionals in the construction 
field, an assessment of SC Performance can be made on revealing the 
likelihood of good SC Performance. The results could also help discover 
the tendency and degree of complexity of good supply chain practice 
like flexibility and able to suit the customer needs, and relocation of 
delivery point closer to the customer.  
 
Generally, a supply chain is an integrated process wherein raw 
materials are manufactured into final products, then delivered to 
customers (via distribution, retail, or both). The supply chain contains 
four echelons (supply, manufacturing / construction, distribution / 
developer, and consumers), where each level (or echelon) of the chain 
may comprise numerous facilities. Thus, the complexity of the supply 
chain arises from the number of echelons in the chain and the number of 
facilities in each echelon. Given the inherent complexity of the typical 
supply chain, selecting appropriate performance measures for supply 
chain analysis is particularly critical, since the system of interest is 
generally large and complex.  
 
In order to study the large number of performance measures available, 
researchers have categorised them. Neely et al. (1995) presented a 
few of the categories in the literature, including: quality, time, 
flexibility, and cost. This categorisation is a useful tool in systems 
analysis. For example, a model may be developed to improve one 
characteristic of a system, for example, time. The model may then 
compare manufacturing lead time or due-date performance by 
changing the system's configuration. In this way, a single type of 
measure has been chosen, time, but within this category, many different 
specific measures of time may be used. Thus, measures within a 
category can be compared and analysed, so that performance 
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3.4.16.1 Research Dimensions 
 
Generally, this study was designed to investigate the Supply Chain 
Performance among the Malaysian construction related firms 
(categorised into contractors, developers, and suppliers). More 
specifically, the overall objectives were to assess, using a survey, the 





3. timeliness, and 
4. cost. 
 
Items constructed in the survey questionnaire focusing on SC 
Performance dimension involved:  
 
1. flexibility: 
a. readily offer more products, 
b. have more reliable delivery, 
c. faster to introduce new products, and 
d. faster in response to customer request; 
2. cost: 
a. lower costs associated with order entry, 
b. have competitive cost to support market growth, 
c. have competitive cost to support margin, and 
d. reduced inventory cost; 
3. quality: 
a. have higher customer service level, and 
b. offer higher quality products; and 
4. timeliness: 
a. have better customer delivery, and 
b. shorter customer order fulfilment lead time. 
 
 
3.4.16.2 Findings And Analysis 
 
The survey results indicated that the differences among Respondents 
means exists in a continuum of a constant item means of 60.35% 
likelihood which reflects that the items surveyed are reasonably 
common among the industry players. Looking further into the result, with 
Item Mean of 34.3% percentage of difficulty, it can be concluded that 
Quality dimension is the easier dimension in observing the performance 
of supply chain compared to Flexibility (39.65%), Cost (41.1%), and 
Timeliness (42.2%). By looking into the practice elements/items 
individually, the item that is most difficult item to be performed refers 
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to readily more products offered (51.75%). As a summary, the industry 





3. cost, and lastly 
4. timeliness. 
 
This phenomenon is homogeneous throughout the three respondents‘ 
categories as translated by the same item means. Based on the Item 
measure table, the most difficult items in this case are to readily offer 
more products, be faster in response to customer request, and offer 
higher quality products, which are regarded as practices that have 
widely been implemented by all players. These can be described 
below (in ascending order with the most commonly implemented to the 
least ones): 
 
1. offer higher quality products, 
2. faster in response to customer request, 
3. reduced inventory cost, 
4. have better customer delivery, 
5. have more reliable delivery, 
6. have higher customer service level, 
7. have competitive cost to support margin, 
8. faster to introduce new products, 
9. have competitive cost to support market growth, 
10. lower cost s associated with order entry, 
11. shorter customer order fulfilment lead time, and lastly 
12. readily offer more products. 
 
(a) Level of Adoption (LOA) toward Supply Chain Performance 
In the context of Supply Chain Performance, the distribution of all 
Respondents and individual groups of Respondents (contractors, 
developers, and suppliers) along the Level of Adoption toward Supply 
Chain Performance revealed that only Developers can be classified into 
the High Performance category along the Supply Chain Performance 
dimensions surveyed. Most of the industry players can be classified as 













3.4.17 Business Performance 
 
 
This study builds on initiatives to develop a more complete 
understanding of the Supply Chain Management (SCM) practices in the 
Malaysian construction industry. Finding the behaviour of Business 
Performance (BP) practices in relation to existing SCM in Malaysian 
environment, would assist Malaysian construction related firms to 
increase and improve their SCM practices. Based on the results of a 
survey given to supply chain practitioners and professionals in the 
construction field, assessments on BP can be viewed from the likelihood 
of good Business Performance. The results could also help discover the 
tendency and degree of complexity of good supply chain practice like 
financial and non-financial performance.  
 
Generally, many organisations around the world have extensive PMS‘s 
but they are based on traditional Managerial Accounting. They fail to 
support the attainment of strategic goals and also do not help to 
promote a sustainable continuous improvement because of poor 
relationship between financial and non-financial performance measures 
(Bititci et al., 1997). The main reason for measuring business 
performance is to support the decision makers at different hierarchical 
levels. It is worthy to highlight that the information requirements of each 
decision makers are different for both hierarchical levels and type of 
activity (planning, controlling, and improving).  
 
Nowadays the competition goes beyond cost. Depending on market 
niches, cost is as important as quality, flexibility, speed, and delivery 
(Nakagawa, 1993; Slack et al., 2004). The traditional cost 
management systems are not so comprehensive to cope with all those 
competitive criteria. Most of them fail to capture the real costs occurred 
to comply with customer requirements (Sanders & Hild, 2000). New 
production technology and the increase in complexity of organisations 
have changed the weight of each cost component. The labour cost has 
reduced as much as material and equipment cost has increased.  
 
 
3.4.17.1 Research Dimensions 
 
Generally, this study was designed to investigate the Business 
Performance (BP) among the Malaysian construction related firms 
(categorised into contractors, developers, and suppliers). More 
specifically, the overall objectives were to assess, using a survey, the 
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intensity level of practice along the following BP dimensions:  
 
1. Financial, and 
2. non-financial. 
 
Items constructed in the survey questionnaire focusing on Business 
Performance dimension had involved:  
 
1. financial: 
a. profit, and 
b. business turnover; and 
2. non-financial: 
a. customer satisfaction. 
 
 
3.4.17.2 Findings And Analysis 
 
From the survey, it was identified that, in general, the means of the 
Respondents involved in this study exists along the continuum of a 
constant Item mean of 72.31% likelihood which reflects that the items 
surveyed (Financial and Non-Financial) are common among the industry 
players.  
 
Looking further, with Item Mean of 27.69% percentage of difficulty, it 
can be concluded that Financial focused areas are the easiest 
dimension in observing the business performance of supply chain 
compared to Non-Financial (69.21% likelihood). 
 
This phenomenon is homogeneous throughout the three respondent 
categories as translated by the same item means. 
 
(a) Level of Adoption (LOA) toward Business Performance 
In the context of Business Performance, the distribution of all 
Respondents and individual groups of Respondents (contractors, 
developers, and suppliers) along the Level of Adoption toward Business 
Performance revealed that only Developers can be classified into the 
High Performance category along the Business Performance dimensions 
surveyed. Most of the industry players can be classified as just Good 
Adopters (54.72%).  
 
 
3.5 Model Of Existing SCM Practices In The Malaysian 
Construction Industry 
 
Figure 3.6 shows the illustration of the model for the existing SCM 
practices in Malaysian Construction industry. This model shows that in the 
 
FINAL REPORT 75 
Malaysian construction industry, the SCM focus is leaning more toward 
efficiency (please refer to Table 3.12). Six SCM drivers that uphold the 
SCM practices are facilities, inventory, transportation, information, 
sourcing, and pricing. The level of adoption (LOA) and the level of 
practices (LOP) are the central issues involved in the study which reflect 
the existence and the rigorousness of the core SCM practices. On the 
other hand, the level of performance shown in this model (in parentheses 




Figure 3.6 - Existing SCM practices – The Malaysian construction industry’s perspective 
 
 
All these variables, as depicted in Figure 3.6 above, explain the 
existing relationships of SCM practices in the Malaysian construction 
industry. Besides the 15 core SCM practices involved, there are a few 
other practices, namely tangential practices that moderate the overall 
SCM performance in this country. However, the focal point of this study 
revolved around the relationships between 15 core practices and 
organisational performance.  
 
The summary descriptions on the level of adoptions and the level of 
practices for the existing SCM practices in the Malaysian construction 
environment are as follows. The figures that are quoted in the 
proceeding sections can be cross-referenced to Table A.1 and A.2 in the 
Appendix A of this report. 
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(a) Human Resource Development (HRD) 
The model in Figure 3.1 shows that the LOA of the HRD practice is 
categorised as G (Good adopter) which indicates that most of the 
construction players view the practice as important and easy to be 
adopted. Whilst, the LOP for HRD is NC (Not Common) which reflects 
that HRD, along the dimensions surveyed, is not commonly practised by 
the industry players (involving only 12.56% of the HRD dimensions). 
 
(b) Information Dissemination Practices 
The construction players are observed to view the practices as less 
important or not easy to be adopted as shown by the Low (L) LOA 
despite the LOP in this industry being Reasonably Common (RC) with 
46.01% of the dimensions are being practised. 
 
(c) Management Leadership 
The High (H) LOA shows that the construction players view the practices 
as very important and easy to be adopted. However, the LOP for 
Management Leadership practice among the construction players in 
Malaysia is Reasonably Common (RC) with 58.90% of the dimensions 
are being practised. 
 
(d) Process Alignment 
The level of adoption is good (G) which shows that the practice is 
viewed as important and easy to be adopted by the construction 
players. It was found that Process Alignment practice among the 
construction players in Malaysia is Reasonably Common (RC) with 
60.35% of the dimensions are being practised.  
 
(e) Technology Utilisation 
Surprisingly, the construction fraternity believes that this practice is less 
important and less easy to be adopted – reflected by Low (L) LOA. 
Technology Utilisation is Not Commonly (NC) practised by the 
construction players in Malaysia with the LOP of only 3.73%. 
 
(f) Collaborative Practice 
Collaborative Practice was found to be viewed as important and easy 
to be adopted as per Good (G) LOA where it is Reasonably Common 
(RC) practice among construction players with a 57.20% LOP.  
 
(g) Customer Management 
The LOA is Moderate (M) which points out that this practice is 
moderately important and moderately easy to be adopted by the 
construction players. However, for the construction industry in Malaysia, 
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(h) Green Supply Chain  
The LOA for Green Supply Chain is Moderate (M), showing that this 
practice is viewed as moderately important and moderately easy to be 
adopted by the construction players. Figure 3.1 shows that, this practice 
among construction players is Not Common (NC) with 7.11% LOP. 
 
(i) Logistic Network Flexibility 
The LOA for Logistic Network Flexibility is Good (G), which reflects that 
the construction players view the practice as important and thus easy to 
be adopted. It was found that this is a Reasonably Common practice 
(RC) with the LOP of 61.06%. 
 
(j) Relationship Development 
The Good (G) LOA for Relationship Development indicates that the 
construction fraternity views Relationship Development practice as 
important and easy to be adopted. From the analysis done, the practice 
in the Malaysian construction industry is a reasonably common practice 
(RC) with the LOP of 68.1%. 
 
(k) Sourcing Excellence 
The level of adoption in terms of Sourcing Excellence practice among 
the construction players is good (G) which shows that this practice is 
important and easy to be adopted by the construction players. This 
practice is viewed as Reasonably Common (RC) with the LOP of 
64.57%.  
 
(l) Supplier Management 
The level of adoption is moderate (M) which shows that the Supplier 
Management practice is viewed as moderately important and 
moderately easy to be adopted by the construction players. However, 
it was revealed that, Supplier Management practice is commonly (C) 
practised (76%) by the construction fraternity in Malaysia.  
 
(m) Supply Chain Skill 
This study revealed that, the LOA for Supply Chain Skill is Good (G) 
which translates that this practice is important and easy to be adopted 
by the construction players. This practice is Commonly (C) implemented 
among the Malaysian construction players with the LOP of 74.6%. 
 
(n) Value Chain Solution 
The LOA for Value Chain Solution is viewed as Poor (P) by the industry, 
indicating that this practice is not important and not easy to be 
adopted. However, the analysis of this study found that this practice is 
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(o) Supply Chain Innovation 
It was found that, the LOA for Supply Chain Innovation is Low (L), which 
reflects that the construction players observe this practice as less 
important and not easy to be adopted. On the other hand, with regard 
to the existing SCM practices in Malaysian construction industry, this 
practice is Reasonably Common (RC) with LOP of 40.37%. 
 
(p) Supply Chain Performance 
The analysis of this study found the level of Supply Chain Performance 
of overall construction players in Malaysia is Moderate (60.35%). 
 
(q) Business Performance 
It is found that the level of Business Performance for the Malaysian 
construction industry is quite High (H) with 72.31%. 
 
 
3.6 Micro Perspectives Of The Existing SCM Model In The 
Malaysian Construction Industry 
 
 
3.6.1 Differences Among Individual Construction Fraternity 
 
Reflected by the same architecture, the inclination and the rigorousness 
of the practices involved in the Malaysian construction industry micro 
perspectives (individual fraternity of construction players) can be 
referred to in Tables 3.10 and 3.11. Due to issues affected and 
challenges confronted by the individual fraternity as described in the 
Discussion section, it can be observed that there are significant 
differences in the LOAs and the LOPs for the core practices involved.   
 
The following Tables (Table 3.10 and 3.11) summarises the LOA and 
LOP, for the SCM practices in the Malaysian construction industry with 
respect to the individual fraternity of construction players (Developers, 
Contractors, and Suppliers) respectively. 
 
Table 3.10 shows the industry level of adoptions (LOAs) for overall 
construction players and compares them with that of an individual 
fraternity of construction players (Developers, Contractors and 
Suppliers). Throughout all SCM practices involved in this research, it is 
seen that only Management Leadership is highly adopted by the 
construction players in general. The study also revealed that construction 
organisations are low adopters of Information Dissemination, 
Technology Utilisation, and Innovation practices. It can also be observed 
that in general, construction players are poor adopters of Value Chain 
Solution practices. In other practices, construction players are classified 
as Moderate to Good adopters. This information is illustrated 
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graphically in Figure 3.7 and Figure 3.8 according to company status, in 
other words Bumi and Non-Bumi companies, respectively. 
 
 
Table 3.10 - Level of Adoption for overall construction players 
No. Dimension Overall Developers Contractors Suppliers 
1 Human Resource Development  G G G G 
2 Information Dissemination  L G L L 
3 Management Leadership  H H H H 
4 Process Alignment  G H M G 
5 Technology Utilisation  L M L L 
6 Collaborative Practice  G G M G 
7 Customer Management  M M M M 
8 Green Supply Chain  M M M M 
9 Logistic Network Flexibility  G G G G 
10 Relationship Development  G G G G 
11 Sourcing excellence G G G G 
12 Supplier Management  M M M M 
13 Supply Chain Skills  G G G G 
14 Value Chain Solution  P H P P 
15 Supply Chain Innovation  L G L L 
Key: H – High Adopters, G – Good Adopters, M – Moderate Adopters, L – Low Adopters, P 




Figure 3.7 - Existing SCM practices – The Bumiputra player’s perspective 
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Figure 3.8 - Existing SCM practices – The Non-Bumiputra player’s perspective 
 
 
Looking deeper into these issues, it can be seen that there are variations 
involved in each SCM practice among the three construction fraternities. 
The most visible refers to the practice of Value Chain Solution in which 
the Developer group is highly adopting the practice while the others 
are very poor at it. The same phenomenon occurs for Information 
Dissemination, Technology Utilisation, and Innovation practices where the 
gap in adopting the practice is between Good (among Developers) and 
Low (among Contractors and Suppliers).   
 
Throughout the other practices, it can be revealed that most of the 
players in all three categories of construction players are adopting 
them at the Moderate to Good level of adoption. This reflects that 
these practices are viewed as important and easy to be adopted by 
the construction players.  
 
Table 3.11 describes the industry level of practices in view of all SCM 
practices involved in the study while comparing them with that of an 
individual fraternity of the construction players (Developers, Contractors 
and Suppliers). In general, the study revealed that most of the SCM 
practices are either Reasonably Common or Common to be practised 
by the construction players. This means that a high percentage of SCM 
practices‘ dimensions are well in practice throughout the industry. 
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The only three SCM practices that are lowly or not commonly practised 
by the construction players are Human Resources Development, 
Technology Utilisation, and Green Supply Chain. On the other hand, 
Customer Management, Supplier Management, and Supply Chain Skills 
are the three SCM practices that are Common (high percentage of the 
practice dimensions are practised) to the construction players.   
 
 
Table 3.11 - Level of Practices for overall construction players 
No. Dimension Overall Developers Contractors  Suppliers 
1 Human Resource Development  NC FC NC NC 
2 Information Dissemination  RC RC RC RC 
3 Management Leadership  RC RC RC RC 
4 Process Alignment  RC RC RC RC 
5 Technology Utilisation  NC NC NC NC 
6 Collaborative Practice  RC RC RC RC 
7 Customer Management  C C C C 
8 Green Supply Chain  NC NC NC NC 
9 Logistic Network Flexibility  RC RC RC RC 
10 Relationship Development  RC C RC RC 
11 Sourcing excellence RC C RC RC 
12 Supplier Management  C C C C 
13 Supply Chain Skills  C C C RC 
14 Value Chain Solution  RC RC RC RC 
15 Supply Chain Innovation  RC RC RC RC 
Key: 
C – Common, RC – Reasonably Common, FC – Fairly Common, NC – Not Common 
 
 
3.7 The Differences In The Best Practice Construction 
Players’ Approaches 
 
Table 3.12 describes the differences in approach toward SCM 
Practices among the three best practice players in the construction 
industry in view of Level of Adoptions (LOA). Most of the SCM practices 
are adopted at high levels (Good and High) which translate that these 
players view the practices as important and easy to be adopted. The 
only setbacks among the best practice players circle around the issues 
of Green Supply Chain (where all three players Moderately Adopt the 
practice) and Technology Utilisation (Moderately Adopted by the 
Contractor and the Supplier).   
 
In terms of the LOP (Table 3.13), it has been revealed that most of the 
best practice players practice a high percentage of SCM practice 
dimensions (represented by Common and Fairly Common). However, it 
is surprising to see that these players found it uncomfortable with 
Technology Utilisation and Green Supply Chain practices as translated 
by Fairly Common and Not Common measurement levels.  
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Table 3.12 - Level of Adoption among the best practice players 
No. Dimension Developers Contractors Suppliers 
1 Human Resource Development H G G 
2 Information Dissemination  G G G 
3 Management Leadership  H H H 
4 Process Alignment  H H H 
5 Technology Utilisation  G M M 
6 Collaborative Practice  H G G 
7 Customer Management  H G G 
8 Green Supply Chain  M M M 
9 Logistic Network Flexibility  H G G 
10 Relationship Development  H G G 
11 Sourcing excellence H G G 
12 Supplier Management  H G G 
13 Supply Chain Skills  H G G 
14 Value Chain Solution  H H H 
15 Supply Chain Innovation  G G G 
Key: 









1 Human Resource Development  RC FC FC 
2 Information Dissemination  C C RC 
3 Management Leadership  C C C 
4 Process Alignment  C C C 
5 Technology Utilisation  FC NC NC 
6 Collaborative Practice  C C C 
7 Customer Management  C C C 
8 Green Supply Chain  FC FC NC 
9 Logistic Network Flexibility  C C C 
10 Relationship Development  C C C 
11 Sourcing excellence C C C 
12 Supplier Management  C C C 
13 Supply Chain Skills  C C C 
14 Value Chain Solution  C C RC 
15 Supply Chain Innovation  C RC RC 
Key: 
C – Common, RC – Reasonably Common, FC – Fairly Common, NC – Not Common 
 
 
3.8 The Differences Between Bumiputra And Non-
Bumiputra Approaches To SCM 
 
 
3.8.1 Level Of Adoption (LOA) 
 
In reference to the Table 3.14 below, it can be translated that both 
categories of construction players (Bumiputra and Non-Bumiputra) are 
High Adopters of Management Leadership. In other words, the practice 
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is viewed as important and easy to be adopted by both players. 
However, the Non-Bumiputra players hold an upper hand in terms of 
Information Dissemination and Value Chain Solution. 
 
In terms of Technology Utilisation, it is surprising to note that the Non-
Bumiputra players fall into the Low Adopters category while the 
Bumiputra players are in Moderate Adopters category. In other words, 
the Non-Bumiputra players are less Technology savvy in their 
construction activities than compared to the Bumiputra players. 
 
The study also revealed that both categories of construction players are 
quite uncomfortable with Innovation practices as both are classified as 
Low Adopters. Bumiputra-wise, this phenomenon is highly contributed by 
the lack of innovation attitude among Developers and Suppliers. 
 
 







1 Human Resource Development 
B G G G M 
NB G G M G 
2 Information Dissemination 
B L L G L 
NB G G L G 
3 Management Leadership 
B H H H M 
NB H H M H 
4 Process Alignment 
B G G G M 
NB G H M G 
5 Technology Utilisation 
B M M M L 
NB L M L M 
6 Collaborative Practice 
B G G G L 
NB G G M G 
7 Customer Management 
B M M M M 
NB M M M M 
8 Green Supply Chain 
B M M M P 
NB M M P M 
9 Logistic Network Flexibility 
B G G G M 
NB G G M G 
10 Relationship Development 
B G G G M 
NB G G M G 
11 Sourcing Excellence 
B G G G M 
NB G G M G 
12 Supplier Management 
B M M M M 
NB M M M M 
13 Supply Chain Skills 
B G G G M 
NB G G M G 
14 Value Chain Solution 
B P P H P 
NB H H P M 
15 Supply Chain Innovation 
B L L G L 
NB L G L M 
Key:  
H – High Adopters, G – Good Adopters, M – Moderate Adopters, L – Low Adopters, 
P – Poor Adopters 
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In other practices, both categories of construction players are in mutual 
agreement in view of importance and ease of adoption. Table 3.14 
describes the industry level of practices (from Bumiputra and non-
Bumiputra perspectives) in view of all SCM practices involved in the 
study and compares them with that of an individual fraternity of the 
construction players (Developers, Contractors and Suppliers). In general, 
the study has revealed that most of the SCM practices are either 
Reasonably Common or Common to be practised by either Bumiputra 
or Non-Bumiputra construction players. This means that a higher 




3.8.1 Level Of Practices (LOP) 
 
Aligned with that of the industry, the only three SCM practices that are 
lowly or not commonly practised by the construction players are Human 
Resource Development, Technology Utilisation, and Green Supply 
Chain. On the other hand, Customer Management and Supply Chain 
Skills are the two SCM practices that are Common (higher percentage 
of the practice dimensions are practised) to the construction players. 
However, there is a slight difference in the LOP between the Bumiputra 
and Non-Bumiputra players in terms of Supplier Management practice 
where the Bumiputra players are practising a higher percentage of 
Supplier Management practice dimensions compared to the Non-
Bumiputra players. 
 
Looking deeper into the profiles, in can be seen that there is not much 
of variation among the Contractors throughout the entire SCM practices. 
However, the Developers (especially from the Non-Bumiputra 
category), seem to practice a higher percentage of SCM practice 
dimensions compared to the other construction player fraternities as 
reflected by practices like Management Leadership, Process Alignment, 
Logistic Network Flexibility, and Relationship Development. On the 
contrary, the Bumiputra Suppliers seem to be a little behind in terms of 
Information Dissemination, Customer Management, Supply Chain Skills, 
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Table 3.15 - LOP for Bumiputra and Non-Bumiputra 




1 Human Resource Development 
B NC NC NC NC 
NB NC RC NC NC 
2 Information Dissemination 
B RC RC RC FC 
NB RC RC RC RC 
3 Management Leadership 
B RC RC RC RC 
NB RC C RC RC 
4 Process Alignment 
B RC RC RC RC 
NB RC C RC RC 
5 Technology Utilisation 
B NC NC NC NC 
NB NC NC NC NC 
6 Collaborative Practice 
B RC RC RC RC 
NB RC RC RC RC 
7 Customer Management 
B C C C FC 
NB C C C C 
8 Green Supply Chain 
B NC NC NC NC 
NB NC NC NC NC 
9 Logistic Network Flexibility 
B RC RC RC RC 
NB RC C RC RC 
10 Relationship Development 
B RC RC RC RC 
NB RC C RC C 
11 Sourcing excellence 
B RC RC RC RC 
NB RC C RC C 
12 Supplier Management 
B C C C RC 
NB RC C RC RC 
13 Supply Chain Skills 
B C C C RC 
NB C C C C 
14 Value Chain Solution 
B RC RC RC FC 
NB RC RC RC RC 
Key: 
C – Common, RC – Reasonably Common, FC – Fairly Common, NC – Not Common 
 
 




3.9.1 Four Phases Of Construction 
 
Construction activities progress through a sequence of four phases 
known as Conception, Design and Planning, Construction, and 
Operations and Maintenance. This sequence is associated with changes 
in the project environment, thus impacting entire strategies, activities, 
and performance.   
 
Brief descriptions of each phase can be described as follows: 
 
(a) Conception Phase  
The conception phase is of strategic importance in the construction 
project management. Decisions taken in this phase tend to have a 
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significant impact on the final cost and it is also the phase which the 
greatest degree of uncertainty about the future is encountered. The 
client‘s needs for the constructed facility are expressed in the conception 
phase. 
 
(b) Design and Planning Phase 
The design stage resolves all design problems and integrates the 
concepts into a functional facility plan. It adheres to all the concepts 
developed during the planning phase. Usually, this phase comprises 
preliminary and final design activities. In preliminary design, major 
emphasis is upon civil, mechanical, and architectural design. During the 
final stage the detailed architectural and engineering drawings (the 
blueprints) of all physical components of the project are produced. 
Virtually all design problems must have been resolved before the end 
of the final stage design. Sufficient detail must be provided by the 
drawings and the report to allow reasonably accurate estimates of 
construction and operating costs, as well as construction scheduling. 
 
(c) Construction Phase  
The construction phase focuses on completing the development of the 
system in reference to the baseline architecture. During the early 
construction phase, construction players must identify and assess all 
hazards associated with the works. Control measures must be in place 
during the construction phase of the project to ensure that personnel 
working on site, members of the public, and visitors to the site are 
adequately protected from risk of injury or illness. 
 
(d) Operation and Maintenance Phase 
Once the project is in operation, it must be maintained throughout its 
lifespan. Normally, maintenance is done through contract with the 
manufacturer or a qualified firm. Operating costs also include 
warranties, administrative fees, insurance, property taxes, land-lease 
payments, and a contingency fund for unforeseen problems. In addition, 
some projects will have a period of re-vegetation and wildlife impact 
monitoring. After the useful lifespan of the equipment, there will be 
decommissioning costs associated with the removal of the machines and 
restoration of the site. 
 
Usually, maintenance is performed through Periodical maintenance 
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3.9.2 Types Of Decision Flows Involved In The Study 
 
Suppliers, factories, distribution centres (DCs), and warehouses are some 
of the physical entities of a Supply Chain (SC). These entities support 
each other‘s needs and requirements through making effective and 
efficient decisions surrounding the flows of the following five major 
elements: 
 
1. materials: construction materials; 
2. fund: monetary issues like capital, financing, and so on; 
3. information: information on materials, scheduling, technology, and 
the like; 
4. knowledge: people, expertise, and so on; and 
5. technology: machine and equipment. 
 
Thus, In order to cater for effective and efficient decisions concerning 
the above elements, the construction industry players must be prepared 
to deal with them effectively at the right time with the right approach. In 
other words, by design, the knowledge in SCM flows could 
tremendously assist organisations to become highly responsive to the 
changes in the environment.  
 
 
3.9.3 SCM Decision Flows In The Construction Industry 
 
From the study conducted, it was revealed that during each stage of 
construction, the intensity level of decision making regarding the flow of 
the five major elements varies significantly. The translation of the 
intensity level of decision making activities can be viewed graphically 
as illustrated in Figure 3.2.  
 
(a) Conception phase 
During the Conception phase, respondents involved highlighted that the 
construction players in this country are compelled with high information 
flow. The knowledge flow also seems to be quite extensive. However, 
at this stage, the flow of materials is relatively low compared to that of 
other elements.  
 
(b) Design and Planning phase 
In the design and planning phase, the flow of information begins to 
decline while the knowledge flow increases. This indicates that the 
movement of people into the construction process is about to take its 
toll. At this point, the intensity level of material flow starts to increase 
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(c) Construction phase 
High flow of materials and fund occurs among players particularly the 
contractor and supplier during this phase. At this point, the flow of 
information continues to decline while the flow of technology increases. 
At this point in time, the information flow is still relatively high compared 
to that of technology and knowledge. 
 
(d) Operations and Maintenance phase 
As the post-construction phase, the flow of material significantly drops 
along with the flow of fund and information. This situation is due to the 
completion of many major activities. During this phase, the construction 
focus is more on maintenance. 
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4.0 DISCUSSIONS 
 
 This section discusses the outcomes of the research in line with the results 
interpreted from the research activities. These discussions are guided by 
the following issues:  
 
 
4.1 Existing SCM Practices 
 
SCM, to most of the players in the Malaysian construction industry, is 
dominated mainly by two major dimensions: Practices and Performance. 
However, in actual representation, SCM covers a wider range of 
implementation perspectives. Systematic SCM implementation begins with 
setting the right focus which lies in between the continuum of efficiency 
and responsiveness. Other dimensions like drivers, core practices, and 
tangential practices should be aligned with it in order to drive toward 
greater performance level.  
 
From the study conducted, existing SCM practices in the Malaysian 
construction industry can be illustrated by the following model: 
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Figure 4.1 - Existing SCM practices in the Malaysian construction industry 
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4.2 SCM Focus 
 
The outcome of the study conducted revealed that, unintentionally, the 
present approach to SCM practices among the industry players focuses 
around encouraging the deployment of an efficient strategy (as noted by 
Ling, 2007, in the following Table 4.1). This atmosphere subsists due to 
the following nature of the industry: 
 
 
Table 4.1 - Efficient versus Responsive Supply Chain 
Criteria Efficient Supply Chain MCI Responsive Supply  
Chain 
MCI 
Demand Constant, based on 
Forecasting 





Long  X Short  









fulfilment lead time 
X Short or based on quoted due 
date 
 
Supplier Long-term  X According to product life 
Cycle 
 
Production Make-to-stock  
 






Low  X High  
Inventory Finished goods 
Inventory 





Low cost, consistent 
quality, and on-time 
delivery 




Note: MCI – Malaysian Construction Industry (Ling, 2007) 
 
 
Unfortunately, from the players‘ perspective, the study revealed that, the 
efforts to commit to the above environment are not systematically and 
strategically designed. A large portion of the players‘ efforts and 




4.3 SCM Core Practices: LOA and LOP 
 
It is evidenced from the study that the core practices in SCM (the central 
issues of this study) have not yet reached the desired best practice level 
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In general, major issues related to adoptions and practices discussed by 
the industry players regarding SCM practices in the Malaysian 
construction industry revolve around six major areas: human resource 
management; equipment and technology; collaboration practices; 
construction materials; green practices; and operating environment. The 
following sections discuss about the contributing factors, in view of these 
six major areas, that lead to the existing orientation of the Malaysian 




Figure 4.2 - Issues in construction SCM 
 
 
4.3.1 Human Resource Management 
 
From the study in terms of human resources management, it is evidenced 
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i. Lack of top management commitment and support in committing to 
SCM practices has been a very critical issue. Usually, as in many 
cases involving contractors, financial aspect of the operations is the 
main reason for this paucity. 
ii. Leadership is not focused since SCM in most of the organisations is a 
shared function as corroborated by all players involved in the 
interviews. This has impeded the progress of SCM to become a 
strategic agenda for construction organisations.  
 
(b) Knowledge and Qualifications 
i. At the lower end of the industry player categories, most of the 
people involved are not formally educated in SCM areas. Supplier 
management knowledge is mostly covered throughout their career in 
situ instead of through formal and proper SCM education and 
training. This statement is true regardless of the top players in all 
categories of respondents. Thus, throughout the construction industry, 
it can be seen that the conceptual knowledge or its benefits is in 
deficit. 
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ii. In managing suppliers, high-end industry players prefer hiring 
proven buyers rather than qualified SCM graduates. On the other 
end of the industry, organisations still favour the traditional way of 
procuring items, supporting adversarial and arms-length principles.  
 
(c) Dedicated Functions 
i. There are almost no dedicated personnel for managing the supply 
chain in the construction industry. Most of the resources and tasks are 
basically shared by various departments like purchasing, project, 
and business development departments.  
 
(d) Training and Development 
i. Appropriate SCM training programmes, especially skills to manage 
the supply chain process, have been a missing event in the 
organisational calendar. Most of the training issues revolve around 
technical and accounting system improvement. 
ii. Lack of initiatives in promoting values throughout the value chain has 
also been recognised as one of the contributing factors to the 
inefficient SCM Practices in the construction industry. 
 
(e) Culture 
i. The negative behavioural attitudes (not welcoming systematic SCM 
practices) are not ready to be changed because the industry players 
still believe and assume that there is no harm (in terms of regulatory 
compliance) in the existing practice.  
ii. Most of the people involved in the SC processes in the construction 
industry are not strategic thinkers or not thinking according to the 
out-of-the-box framework. They feel comfortable with the traditional 
and conventional practices. 
 
 
4.3.2 Equipment And Technology 
 
Respondents involved pointed out that the following perspectives are still 
standing in between the current performance and the path toward 
achieving best practice: 
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Figure 4.4 - Issues in equipment and technology 
 
 
(a) Product Leadership 
i. The construction industry is blessed by high intensity of state-of-the-
art equipment and technology throughout the entire supply chain, 
either locally produced and maintained, or externally supplied. This 
enormously helps propagate the industry productivity and efficiency 
levels. However, the interviews conducted on significant number of 
respondents revealed that the term ―tail wagging the dog‖ is still at 
large in the lower end of the industry, where a small part is perhaps 
controlling the overall industry.    
 
(b) Process Technology  
i. Process technology is important to help accelerate processes in 
supply chain activities, such as procurement, production, and 
distribution, which could help improve quality and delivery time to 
customers. However, at this juncture, process technology along the 
supply chain system is believed to be affected by high operating 
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(c) Information Technology 
i. Information technology (IT) is an enabler to successful adoption of 
SCM in construction related organisations in relation to continuous 
improvement initiatives and greater efficiency. For that, the top 
management should always be there to patronise the need of IT 
infrastructure development such as facilitating Electronic Data 
Interchange (EDI). However, this does not happen in the lower half of 
the industry.  
ii. In today‘s global environment, organisations should prepare 
appropriate IT infrastructure such as local network, the Internet, 
database system, and multimedia devices that are required for 
enterprise IT as the platform to support CSCM development. 
However, the study revealed an absolute contradiction in terms of 
existing practices.    
iii. Most of the respondents agreed that the appropriate technology (i.e. 
information technology) would help enhance supply chain practices 
by enabling flexibility in procurement process which would ultimately 
lead to higher customer satisfaction. But unfortunately, at present, 
sharing the same system among all entities involved throughout the 
value chain is still considered an unfavourable move. 
 
(d) Integration with the Public Service Systems 
i. The design, construction, operation, and maintenance facilities should 
be highly integrated with the public service system so as to make 
communication more effective and efficient. This is another critical 
avenue that has not been seriously pondered, much less considered, 
by the top management of the construction organisations thus far.   
 
 
4.3.3 Collaboration Practices 
 
Collaboration could accelerate further the momentum of SCM 
implementation in the industry. Failure to collaborate could impede the 
adoption of SCM to become a strategic approach in construction industry. 
From the study, it was revealed that the following are causes that lead to 
inefficient practices of collaboration in SCM: 
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i. The issue of trust is one of the main barriers in terms of collaboration. 
Elements of the business relationship, for example, credit facility 
between all entities within the value chain, are always based on 
long-term relationships. In many cases, it is evidenced throughout the 
entire industry player categories that financial capability governs 
most of the Supply Chain Management issues than compared to trust. 
 
(b) Common Interest 
i. In addition to that, most of the entities involved throughout the value 
chain do not share the common interest in terms of developing each 
other‘s capabilities and potential. In many interview sessions, 
respondents pointed out that the industry practice in terms of common 




i. Openness, especially in terms of information sharing, is not the 
practice in this industry. In reference to this issue, the only player that 
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practices a high degree of openness in information sharing with 
regard to Supplier Management is the best practice developer.  
 
(d) Accommodative  
i. Cross company efforts to problem solving does not occur in the lower 
end of all industry player categories. The pressure of price cutting 
(discounting), leads to the existence of an unwelcome oppressively 
ordained environment. According to information disclosed by one of 
the respondents from the eastern region of the Peninsular, each 
player involved throughout the supply chain tends to be highly 
individualistic rather than accommodative in terms of cross company 
cost reduction initiatives. This has led to many unwanted practices in 
SCM activities. 
 
(e) Nominated Suppliers 
i. The issue of nominated suppliers by the clients often drives the 
contractors toward building new relationships with the new suppliers. 
From the contractor perspective, this new relationship will not benefit 




4.3.4 Construction Materials 
 
Many of the respondents believe that the following issues must be highly 
considered and addressed if SCM in the Malaysian construction industry 
is to be improved: 
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Figure 4.6 - Issues in construction materials 
 
(a) Price 
i. In this aspect, the practice of the industry works in a way that most of 
the suppliers are coded by their ability to deliver low price 
materials, but with high degree of unhealthy compromise. 
 
(b) Channel Distributions 
i. In some cases, Supplier Management practices related to 
conventional materials in the construction supply chain is controlled by 
rooted and traditional channels of distribution all around the 
industry.  
 
(c) Strategic Alliances 
i. Decentralisation of operations, global outsourcing, and strategic 
alliance are some alternatives taken by counterparts in a more 
developed environment in striving toward greater flexibility, faster 
speed, and reduced time to market. However, in construction 
material terms, most of the industry players in Malaysia are still 
practising arms-length and adversarial approaches. 
ii. At the higher end of the fraternity, specialists, manufacturers, and 
suppliers may still be in the path of the procurement routes, forming 
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a consortium or a team-working agreement. However, at the other 
end, most of the construction material games are inadvertently 
played. This phenomenon can be clearly seen when nominated 
supplier is concerned.    
 
(d) Involvement in the Early Stage of the Design 
i. Conventionally, material incubation into the design has always been 
dictated by the architects and engineers. Lack of contractors and 
suppliers involvement at the early stage, especially during the 




4.3.5 Green Practices 
 
Besides the above mentioned points, the respondents involved in the study 
highlighted that problems that hinder the development of Green practices 
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i. At present, green practice is not made compulsory by most of the 
clients, thus there is no need or pressure to adopt green practices. If 
there is a request for green practice, then most of the time, the client 
would have to bear the total cost.  
ii. At present, green Supply Chain Management is still at an infancy 
stage, thus it is still far from being made a reality. In many instances, 
the enforcement is not feasible since certain situations would force 
the company to deal with ―non-green‖ suppliers due to lack of 
options. 
iii. Knowledge-wise, the construction industry players are aware of the 
green ruling index, and about green practices as well as materials, 
but they are reluctant to implement it as an advantage since the 
market is still small when compared to counterparts in developed 




4.3.6 Operating Environment 
 
The study also revealed that the operating environment also contributes 
significantly toward the inefficiency of the SCM practices in the 
Malaysian construction industry. Some of the issues can be viewed as 
follows:  
 




FINAL REPORT 102 
i. Education-wise, at the higher education level (in local universities), 
there are no specific universities that offer specific courses on SCM 
that caters specifically for the construction environment. This has led 
to the having a missing link between operational level and the 
strategic level of SCM implementation. 
ii. One of the major reasons that impede SCM practices in the 
construction industry is the nature of the projects involved. 
Construction industry usually involves unique and non-routine mobile 
projects. The mobility factor contributes to having a small number 
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5.0 RECOMMENDATIONS 
 
Throughout the process of this research, there were various issues that 
were uncovered and highlighted, which thus led to the following 
recommendations to contribute toward the improvement of Supply 
Chain Management implementation in the construction industry. Drawing 
from the Malaysian construction industry policy as the basis of this 
section, the recommendations are explained with respect to the 
construction personnel development, technology development, research 




5.1 Construction Personnel Development 
 
CIDB‘s policy on labour focuses on encouraging personnel to acquire 
skills in more than a single trade. This would add more value by 
providing a more skilled workforce which would ultimately enhance the 
competitive advantage of the industry in facing the increasingly 
challenging global competition. From this research, with regard to 
human resource development, the LOA is generally good (G), with the 
breakdown of developers being H-adopters, contractors being G-
adopters, and suppliers being G-adopters. With regard to the LOP, it 
was observed that human resource development was not a common 
practice (NC), with developers being RC-adopters, and contractors and 
suppliers being FC-adopters. However, the human resource 
development activities perhaps do not emphasise the development of 
supply chain skills among the workforce, with training more focused 
toward the trade. Various CIDB and CIDB affiliated training centres 
reflect this by offering numerous construction trade-type courses.  
 
Currently, the focus on implementing the construction supply chain is 
lacking. Therefore, there is a need for creating more awareness on the 
importance of the construction supply chain to become prevalent, which 
can be done through training courses and education. Supply chain 
related courses, such as human resource management, risk management, 
procurement strategies, communication skills, negotiation strategies, and 
many others, can prove to be crucial in improving the Construction 
Supply Chain Management on the whole.  
 
Collaborative practices can be inculcated through the implementation of 
incentives, as well as strategic learning and short-term training for the 
specific staff functions. It is recommended that company policies, as well 
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as the policies released by the regulatory bodies, should focus more 
toward enhancing the collaborative practices among the construction 
industry players. In this manner, all the players throughout the supply 
chain would be able to improve and increase the value of the entire 
supply chain, which would eventually lead to reduced hostility within the 
Malaysian construction industry. 
 
In the meantime, the company leaders, such as the CEOs and senior 
management, should be more informed about the construction Supply 
Chain Management in order for them to steer the company toward 
greater achievement via the implementation of a more efficient supply 
chain system. Upgrading their knowledge and inculcating the belief in 
the supply chain will ultimately change the construction industry 
landscape to become more competitive, and thus eventually take the 
construction industry into a new era, which ideally would be non-
adversarial, collaborative, and providing a win-win situation for all 
parties involved. 
 
In addition to the above, the construction industry possesses a unique 
nature where most of the construction projects are short term and non-
repetitive. It differs from that of the manufacturing, pharmaceutical, or 
food industries in which routine tasks are commonplace. Thus, it makes it 
difficult for many organisations to practice all aspects of SCM in a 
comprehensive and consistent manner if the body of knowledge in SCM 
in the construction perspective that fits the Malaysian environment is not 
firmly composed. Therefore, heading for the future, it has become 
highly critical that a thorough study to be carried out in order to 
identify this body of knowledge which will enable researchers and 
academicians to draw out the areas and levels of training and 
education programmes best suited for the construction environment. 
 
 
5.2 Construction Technology Development 
 
The focus of technology development in the construction industry has 
traditionally been on the materials and construction equipment, which 
would have a direct influence and affect the construction process. 
Higher technology used in projects would normally mean savings in cost 
and time. However, in the context of the construction supply chain, the 
technology involved in facilitating the supply chain would be related to 
the information and communication technology (ICT), and information 
technology (IT). This is evident in various aspects of the supply chain, 
because through the use of ICT and IT, companies are able to enhance 
their collaborative activities, keep all parties up-to-date regarding the 
progression of the project, and also help their partners in planning 
ahead so that any problems that crop up during the running of the 
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project can be anticipated and resolved early, and thus would not 
greatly affect the project time period. For this research, it was 
observed that LOA related to technology was low (L) overall and for 
all parties, and the LOP was not common (NC), which is also similar for 
overall and all parties. 
 
In relation to the technology utilisation in managing the construction 
supply chain, more specifically the use of ICT, there is a lack of 
implementation of ICT in leveraging its benefits for the improvement of 
the supply chain. This becomes more critical, especially in the earlier 
phases of a construction project, where communication is the key in 
laying down a solid foundation for all the players to contribute toward 
a successful project. During the planning stage, many project 
management software (such as Primavera, Artemis, and Microsoft 
Project) can be used to chart out the course of the project, and these 
software packages can be used to monitor the progress of the project 
as well. Resource planning, inventory management, tracking and 
identification system, planning system, relationship management, e-
business, and decision support system applications can be used by the 
supply chain players to improve the management of their supply chain, 
throughout all the phases. Therefore, the skill in using such software is 
paramount and thus training and incentives for promoting these 
software and IT/ICT usage should be implemented by the governing 
bodies and learning institutions.  
 
A demand for these skills can be created by the industry players once 
they are more informed about these applications. Therefore, increasing 
the awareness of these players is important, and this can be facilitated 
through conducting road-shows and seminars to inform these players, as 
well as the general public, on the importance of these skills.  
 
One important aspect of ICT utilisation is the communication aspect. 
Nowadays, communication is not restricted to face-to-face meetings, 
telephone calls, and faxes, but it has expanded into cyberspace, where 
companies can keep in contact and informed about the progress of the 
project through electronic mail (email), video-conferencing, streaming, 
virtual reality, and many other communication technologies available 
today. With the adoption of these technologies, the industry players 
can facilitate the information dissemination all along the supply chain, 
and thus the chain itself can move as a coordinated entity to anticipate 
any problems and contribute toward the completion of the project on 
time.  
 
Coping with the ever advancing ICT development would also be 
another way of improving information dissemination and collaborative 
practices. Through the use of such technologies, organisations can be in 
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close contact with their partners, even though geographically (location) 
and temporally (time), they may be far apart. The sharing of 
databases and information systems would mean that all players 
involved within a particular project would be informed well in advance 
of any changes or modifications being made during the course of the 
project. This would lead to better and improved management by all 
parties, since they are well informed in advanced and can adjust to the 
uncertain environment better, especially when it comes to financial 
matters of the project. A transparent financial database would, 
perhaps, make it easier for the entire supply chain, and its players, to 
work toward achieving the maximum profit for all players, rather than 
the selected few.  
 
While most of the IT software applications used by companies are 
basically project management software (like Microsoft Project 
Management) and desktop publishing suites (like Microsoft Office) in 
running the daily administrative and clerical activities during the life of 
the project, other potential software applications should also be 
explored. From the communication perspective, e-mail is now an 
essential communication tool, and the digital communication industry has 
further improved its infrastructure to provide services which link the 
email system with mobile phones, and thus provide an integrated 
system by which, potentially, all employees involved within a specific 
project can be made aware of the current up-to-date information 
about their project. In line with this is the video conferencing software 
that can also be integrated into mobile phones with the ever increasing 
speeds of broadband. Webcams and virtual reality software can all 
be employed in monitoring and communicating information, not only to 
players within the supply chain, but also to potential clients and 
stakeholders who have vested interests in the project. Taking these 
technologies another step further is to provide a shared or online 
database, which may contain information ranging from financial to 
materials to human resource. With this shared knowledge, all players 
within the supply chain would be able to act proactively in order to 
minimise any problems for the duration of the project.  
 
Once there is alignment between the parties that are involved in the 
demand and supply of such skills, only then can the construction industry 




5.3 Collaborative Practices 
 
Regarding the collaborative practices, the information dissemination 
reflects low collaboration, especially when it comes to dealing with new 
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players in the industry. It would seem that the industry players are 
reluctant in fully disclosing information, especially financial information, 
to their partners, even though by doing such sharing, it would be more 
beneficial for the entire supply chain whereby it would encourage a 
win-win situation. This could be due to the non-structured communication, 
and perhaps some communication channels are managed in an ad hoc 
fashion, whereby it is used only when needed. A different and perhaps 
better approach would be to manage these channels better with the 
overall goal of sustaining communications for the long term. There needs 
to be a concerted effort inculcating information sharing as part of the 
corporate culture at all levels. It is recommended here that strategic 
training should be in place for the senior management, as well as 
employees in all levels so that the vision of an effective and successful 
supply chain can be shared and protected by all.  
 
In implementing collaborative practices, there has to be aligned 
processes between the players in the supply chain. From this research, it 
was revealed that process alignment was a reasonable common 
practice and well adopted. This means that there is not much difference 
between the best practices and the industry. Most documentation is 
fairly well kept, and players within the supply chain are more careful 
about it because it involves the cost flow. However, there is still room 
for improvement. Proper material resource planning (MRP) systems are 
recommended to improve the current situation, more so for small 
companies. This is so that they can continue to improve and become 
more efficient in dealing with changes during the lifetime of their 
projects. This would enable them to be more responsive and able, while 
at the same time shift their work processes, to be more focused on agile 
and lean construction; in the similar evolutionary fashion in which other 
sectors have evolved, especially in the manufacturing sector. There 
needs to be continuous improvement and learning from the 
manufacturing sector, especially in MRP/ERP applications related to 
pre-casting materials to lead toward a more lean and agile 
construction. 
 
Further explorations in terms of enhancing collaborative efforts could 
help bring the industry toward a more responsive environment. Forming 
partnerships, strategic alliances and other forms of collaboration could 
be a major challenge in the industry that could contribute toward 
establishing a more accommodative and open environment where trust 
and sharing common interests could be strengthened. Collaborative 
effort would also be a major drive toward delivering higher variety of 
product offerings, shorter fulfilment time, higher capacity cushion, and 
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5.4 The Environment And Green Supply Chain 
 
This research has revealed that the general attitude of the construction 
industry players would be that of a compliance stance, rather that 
approaching the green supply chain as a profitable strategy for the 
sustainability of the future. Environmental Impact Assessment (EIA) 
reports have become the norm in complying with the rules and 
regulations that have been laid out by the government and governing 
bodies. Because of the compliance attitude, most industry players would 
provide the bare minimum in trying to comply, and thus there is a sore 
need for improvement in this area. From the materials perspective, 
perhaps there is not enough proliferation of green-related materials 
available for the pricing of such materials to be more competitive. 
However, at other times when the extra cost is not an issue, the material 
itself is not available. This would lead to expenditure that would not be 
feasible for the entire project, and thus the entire supply chain. It is 
these costs which are the central issue of most organisations, whereby it 
overrules the issue of the environment and green supply chain.  
 
There is a need for more awareness on this issue, but not in the 
traditional sense whereby the advocators of green management and 
environment is more on preserving and nurturing the environment for 
future generations, but rather the concept of green supply chain should 
be translated as an added value instead of cost in any construction 
project. The clients should be made more aware of the green 
alternatives that are available in the market and they should have the 
power to choose these alternatives. This would mean that there needs to 
be a good communication channel and communication flow from one 
end of the supply chain (suppliers) to the other (clients). Policy should 
also support this by providing incentives and a more comprehensive 
green policy for choosing the alternative green methods in construction 
in order to add value to the project. However, as in all cases of policy 
implementation, there has to be good monitoring and frequent 
enforcement activities in order to facilitate the adoption of a green 
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6.0 CONCLUSION 
 
This research has looked into the practice of SCM in the Malaysian 
construction industry. The motives behind this study were to identify the 
pertinent dimensions involved in SCM practices among three fraternities 
of construction industry players, namely contractors, developers, and 
suppliers. Besides that, this study also went deep into acknowledging 
the level of intensity of each practice in order to gain a thorough 
understanding on related issues.  
 
For the purpose of this study, raw data was gathered through two 
ways: field survey and interview. Due to some limitations and the nature 
of the industry itself, the data and information gathered were then 
analysed by using Rasch Measurement Model (RMM) to translate into 
general terms in line with the research objectives. From the study, it was 
discovered that, in general, SCM is a reasonably common practice 
within the construction system in this country. For all 17 dimensions 
surveyed, it can be translated that each of them has its own significant 
values along the SCM practices and strategies. Some of the item means 
(representations of dimensions reviewed) stand along the midway of 
the Logit Ruler (a gauge of probability measure) which translates the 
dimensions‘ complexity in practice. However, most of them reflect a 
favourable acceptance among the construction fraternity.  
 
Respondent-wise, the RMM instrument used in analysing the survey 
illustrates that there are explicitly clear separations among total 
respondents in terms of adoption levels. In many of the variables 
involved in the study, most of the respondents fall into the Moderate 
Adopter category, while only a very small number (1.89%) can 
possibly be referred to as high performers. 
 
Overall, in terms of adoption level, the industry players have moderate 
to good adoption levels of SCM, while SCM practices are reasonably 
common in the Malaysian construction industry with 40-70% probability 
of the industry player to implement SCM in their activities which 
summarises that SCM is indeed in practice in the construction industry. 
However, there seems to be a trend where the industry players are 
more concerned toward implementing selected practices rather than 
from a more comprehensive perspective. 
 
In the end, this research could serve as a prelude for CIDB and 
researchers to explore other potential areas related to the SCM, 
particularly in area of collaborative development, which involve 
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players‘ capability and commitment to share objectives, responsibilities, 
risks, and even rewards. Furthermore, the trust development among 
players also becomes the crucial factor in developing collaboration 
throughout the construction industry. It should not solely focus on the 
financial strength factor only, but also in terms of SCM knowledge, 
information, technologies, and so on, to further strengthen this industry. 
Another possibility is that CIDB and researchers could work together in 
conducting other research or study related to the importance of utilising 
information technologies to enhance the capability of sharing 
information as a pre-requisite for collaboration. Lastly, the issues of 
value management, green supply chain, and supply chain innovation 
which are crucial to the sustainability of the construction industry should 
not be ignored as well. 
 
Conclusively, this research has been successful in meeting its objectives. 
Despite having good adoption level of SCM practices, SCM 
understanding and practices are still rather low. This gives room to 
further educate the industry players regarding SCM practices with 
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 Figure A.1 - Variable map for human resource development 
 Figure A.2 - Variable map for all items (used for analysis) 
 Table A.1 - Level of adoption (LOA) for all variables 
 Table A.2 - Level of practices (LOP) for all variables 






Figure A.1 - Variable map for human resource development 
Example of LOA Classifications 
LOA classifications on respondents involved in this 
study were conducted through visual separation 
exercises recommended by RMM technique. As 
for this Variable Map, the only High Adopter 
among respondents involved in this study was the 
respondent labeled as 5111312D as it was 
located way above the rest (beyond T section).  
In this case, most of the respondents were 
classified as Good Adopters since their 
placements were concentrated between T section 
and Mean (M). The next group of respondents 
(Moderate Adopters) was the one concentrated 
between 0 to -1 logit or placed between Mean to 
S section.  
Respondents that were placed under Low 
Adopter and Poor Adopter categories could 
easily be identified as they were dispersed into -
1 and -2 logit sections respectively.  
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Figure A.2 - Variable map for all items (used for analysis) 
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Figure A.2 - continued 
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Figure A.2 - continued 
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Figure A.2 - continued 
 
 
Table A.1 - Level of adoption (LOA) for all variables 
Dimension 
Level of adopters (%) 
High Good Moderate Low Poor 
Human Resource Development 1.89 54.72 37.74 3.77 1.89 
Information Dissemination 0 41.50 5.67 47.17 5.66 
Management Leadership 47.17 7.55 28.30 5.66 11.32 
Process Alignment 1.89 54.72 28.30 11.32 3.77 
Technology Utilization 0 1.89 45.28 49.06 3.77 
Collaborative Practice 1.89 52.83 18.86 24.53 1.89 
Customer Management 1.89 13.21 41.51 39.62 3.77 
Green Supply Chain 0 0 54.72 1.89 43.4 
Logistic Network Flexibility 1.89 54.72 28.30 13.21 1.89 
Relationship Development 1.89 54.72 37.74 3.77 1.89 
Sourcing Excellent 1.89 54.72 32.07 5.66 5.66 
Supplier Management 1.89 13.21 73.58 9.43 1.89 
Supply Chain Innovation 0 35.88 15.08 43.4 5.64 
Supply Chain Skills 1.89 54.72 37.74 3.77 1.89 
Value Chain Solution 35.85 20.75 0 1.89 41.51 
Supply Chain Performance 1.89 54.72 28.30 9.43 5.66 





































































1.94 87.44 12.56 
Information Dissemination 0.16 53.99 46.01 
Management Leadership -0.36 41.10 58.90 
Process Alignment -0.42 39.65 60.35 
Technology Utilization 3.24 96.27 3.73 
Collaborative Practice -0.29 42.80 57.20 
Customer Management -1.20 23.15 76.85 
Green Supply Chain 2.57 92.89 7.11 
Logistic Network Flexibility -0.45 38.94 61.06 
Relationship Development -0.76 31.90 68.10 
Sourcing Excellent -0.60 35.43 64.57 
Supplier Management -1.15 24.00 76.00 
Supply Chain Innovation 0.39 59.63 40.37 
Supply Chain Skills -1.08 25.40 74.60 
Value Chain Solution 0.10 52.50 47.50 
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Please circle OR tick the appropriate answer 
PART A - DEMOGRAPHY 
A1: Respondent’s profile 
1. Company’s name: 
2. Department’s name: 
3. Respondent’s name: 
4. Respondent’s position within the organisation: 
5. Education Level  
Tertiary Education (Bachelor, Master, Doctoral)  Diploma or equivalent Certification 
6. Number of years or experiences in your current job function 
 Less than 5 years   Between 5 to 10 years   More than 10 years 
7. Please indicate if you would like to participate for future research (e.g.: visit to your plant) 
 Yes   No 
8. Please indicate if you would like a copy of the executive summary of the results: 
 Yes   No 
A2: Contact Details 
1. Telephone (O/ HP): 
2. Fax: 
3. E-mail (A copy of the executive summary of the results will be sent by e-mail) : 
A3: Company’s profile 
1. Type of organisation: 







3. Categories best describe your organisation 




Government   
 Contractor 
  Category of contractors (based on CIDB classification): 
  G1 G2 G3 G4 G5 G6 G7 
Supplier 
  Types of supplier:      
  Trading house Manufacturer  GENERAL SUPPLIER 
 
   Supplier of: 





Ready mix concrete 
Bricks and partition 
Roof materials 











Construction equipments and plants 
IBS and pre-cast components 
Others (Please specify) ....................................... 
  
4. Number of Employees 
 Less than 50  50 – 100 101 – 300 301 – 500   More than 500 
5. Turnover (RM Millions) 
 Less than 10  10 – 30 31 – 100 101 – 200   More than 200 
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6. Category of construction project your organisation has been involved in the last 10 years (Tick all that 
apply): 
 
 Residential Buildings  Commercial & Office Buildings  Industrial Buildings 
 
 Infrastructure Projects  Others (Please specify) ...................…………. 
7. Owner of the project your organisation has been involved in the last 20 years (Tick all that apply): 
Types of project Percentage breakdown 
(in terms of cost) 
 Government projects  
 Private projects  
  
8. How long has the organisation been in the construction industry? 
 Less than 5 years 5 – 10 years  11 – 20 years   More than 20 years  
 
PART B- HUMAN RESOURCE DEVELOPMENT 
B1: Does your organisation have a separate department to manage 
the organisational supply chain? YES 
NO 




B2: Does your organisation have dedicated personnel in charge of 
SCM? YES 
NO 
 B3: Are your employees (Management/Head department) aware of 
the SCM practices in your organisation? YES 
NO 
B4: Does your organisation have training programmes to increase 
knowledge on SCM? 
YES NO 
PART C - INFORMATION DISSEMINATION 
C1: Does your organisation inform suppliers of technological 
developments relating to organisation’s operations? 
YES NO  
C2: To what extent has your organisation been engaged in the 
following: 
Low     High 
1. We share supply chain information with our suppliers/contractors in 
order to be responsive 
1 2 3 4 
2. We share supply chain information with our customers in order to 
be  responsive 
1 2 3 4 
3. We share supply chain information within our organisation in order 
to be responsive 
1 2 3 4 
4. We use supply chain information for decision making in order to be  
responsive 
1 2 3 4 
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5. We use supply chain information to plan our 
production/construction in order to be responsive 
1 2 3 4 
6. We have information technology system to communicate supply 
chain  information within the organisation 
1 2 3 4 
7. We have information technology system to communicate supply 
chain  information with external parties 
1 2 3 4 
PART D - MANAGEMENT LEADERSHIP 
D1: Please rate the level of top management support towards the 
following: (GM and above) 
Low     High 
1. Understanding the concept of SCM  1 2 3 4 
2. Commitment toward SCM implementation 1 2 3 4 
3. Providing the appropriate structure to support SCM 1 2 3 4 
4. Commitment towards SCM partners (suppliers/customers) 1 2 3 4 
D2: To what extent does your top management engage in the 
following: 
Low     High 
1. Supports supply chain management by providing resources  1 2 3 4 
2. Considers supply chain management as a competitive business 
strategy 
1 2 3 4 
3. Encourages the organisation to build, maintain and enhance 
relationships with customers/suppliers 
1 2 3 4 
PART E - PROCESS ALIGNMENT 
E1: To what extent does your organisation establish a system and 
procedure for the following? 
Low     High 
 
1. Material requirement review 1 2 3 4 
2. Lease or buy analysis 1 2 3 4 
3. Negotiation of price and terms 1 2 3 4 
4. Waste control  1 2 3 4 
5. Change management/Rework activities 1 2 3 4 
6. Customer complaint 1 2 3 4 
E2: In your organisation, as a ................. , what is the level of your 
involvement in the following stages of a construction project 
(for conventional construction projects)? 
Low     High 
 
1. Design 1 2 3 4 
2. Planning 1 2 3 4 
3. Construction 1 2 3 4 
4. Operation and Maintenance 1 2 3 4 
E3. In your opinion, which procurement system is preferable for 
supply chain management? 
Least     Most 
 
1. Conventional/Traditional 1 2 3 4 
2. Fast-track 1 2 3 4 
3. Design and build 1 2 3 4 
E4: To what extent does your organisation establish any system and 
procedure for unseen situations regarding to 




1. Inventory/Warehouse 1 2 3 4 
2. Material stockpile 1 2 3 4 
3. Delay of materials 1 2 3 4 
4. Transportation issues 1 2 3 4 
5. Disposal of construction waste 1 2 3 4 
PART F - TECHNOLOGY UTILISATION 
F1: Which of the following systems are utilised by your 
organisation? 
(Please tick all that apply) 
1. Project Planning (e.g.  
  Critical Path Method (CPM), 
  Primavera, 
  Artemis, 






2. Resources Planning (e.g. Material Requirements Planning (MRP),  
Manufacturing Resources Planning (MRPII), Enterprise Resource 
Planning (ERP)) 
 
3. Inventory Management (e.g. Warehouse Management System 
(WMS), Just In Time (JIT), Collaborative Planning, Forecasting and 
Replenishment (CPFR), Vendor Managed Inventory (VMI)) 
 
4. Tracking System (e.g.  Radio Frequency Identification (RFID), Bar 
coding) 
 
5. Planning System (e.g.  Supply Chain Planning (SCP),  Advanced 
Planning System (APS), ) 
 
6. Relationship Management (e.g.  Customer Relationships 
Management (CRM), Supplier Relationships Management (SRM)) 
 
7. E-Business (e.g.  E-commerce, E-business, Electronic Data 
Interchange (EDI)) 
 
8. Decision support / expert system  
9. Others (Please specify)    1............................................. 
     2............................................. 
 
 
PART G - SUPPLY CHAIN PERFORMANCE 
G1: To what extent has your organisation been in the following 
supply chain practices or capabilities: 
Low     High 
 
1. We have better customer delivery than competitors 1 2 3 4 
2. We have more reliable delivery to customers than competitors 1 2 3 4 
3. We have shorter customer order fulfilment lead time than 
competitors 
1 2 3 4 
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4. We have higher customer service level than competitors 1 2 3 4 
5. We are faster to response to urgent customer request than 
competitors 
1 2 3 4 
6. We are faster to introduce new products (FINAL PRODUCT 
OUTPUT) in market within a short time 
1 2 3 4 
7. We have readily more product (FINAL PRODUCT OUTPUTS) 
offerings than competitors  
1 2 3 4 
8. We offer higher quality products (FINAL PRODUCT OUTPUTS) 
than competitors 
1 2 3 4 
9. We have reduced inventory cost 1 2 3 4 
10. We have lower costs associated with order entry, follow-up and 
invoicing 
1 2 3 4 
11. We have competitive cost to support our profit margin than 
competitors 
1 2 3 4 
12. We have competitive cost to support our market growth than 
competitors 
1 2 3 4 
PART H - COLLABORATIVE PRACTICE 
H1: What is the level of the following collaboration practice 
regarding construction SUPPLY to your organisation? Please 
answer only if applicable 
Low     High 
 
1. Partnership 1 2 3 4 
2. JV 1 2 3 4 
3. Strategic alliances 1 2 3 4 
4. Cooperative 1 2 3 4 
5. Licensing 1 2 3 4 
6. Distributorship 1 2 3 4 
7. Franchising 1 2 3 4 
8. Outsourcing 1 2 3 4 
H2:  Based on previous projects, what is the level of business 
arrangement regarding SUPPLY of material according to the 
following business transactions?  
Low     High 
 
1. Local Order 1 2 3 4 
2. Tender/Bid 1 2 3 4 
3. Direct Negotiation 1 2 3 4 
4. Others (Please specify) 1..(E.G. PETTY CASH)..................... 1 2 3 4 
H3: Based on previous project, how important is the supplier 
selection based on the following?  
Low     High 
 
1. Previous working relationship (track record) 1 2 3 4 
2. Nominated by client/government 1 2 3 4 
3. Open SELECTION 1 2 3 4 
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4. Others (Please specify) 1................................. 1 2 3 4 
H4: Based on previous project, how well do you rate the 
performance (in terms of time delivery, cost and quality) of the 
following categories of supplier?  
Low     High 
 
1. General supplier 1 2 3 4 
2. Supplier with previous business relationship 1 2 3 4 
3. Supplier nominated by client/government 1 2 3 4 
H5: How frequent do the following supply contract agreements that 
you practice? 
Low     High 
 
1. Formal agreement document  1 2 3 4 
2. None except as stipulated in the L/O 1 2 3 4 
3. Others (Please specify) 1.................................. 1 2 3 4 
H6: How do you rate the importance of partners (suppliers) in the 
following activities? 
Low     High 
 
1. Research and Development (R&D) 1 2 3 4 
2. Design process 1 2 3 4 
3. Construction process 1 2 3 4 
4. Marketing 1 2 3 4 
5. Training and Development 1 2 3 4 
6. Operation and maintenance 1 2 3 4 
7. Others (Please specify) 1................…………… 1 2 3 4 
H7: To what extent has your organisation been engaged in the 
following : 
Low     High 
 
1. We engage suppliers to jointly solve problems 1 2 3 4 
2. We engage key suppliers into our continuous improvement 
programs 
1 2 3 4 
3. We consider quality to be important in our supplier selection 
process 
1 2 3 4 
4. We also offer to help suppliers to improve product quality 1 2 3 4 
5. We strategically include suppliers in planning or goal-setting 
activities 
1 2 3 4 
PART I - CUSTOMER MANAGEMENT 
I1: To what extent has your organisation been engaged in the 
following: 
Low     High 
 
1. We work with customers to understand their demand forecast 1 2 3 4 
2. We work with customers to understand their product and delivery  
expectations 
1 2 3 4 
3. We request customers feedback to improve our supply chain 
process 
1 2 3 4 
4. We frequently measure our customer satisfaction level 1 2 3 4 
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5. We frequently evaluate the importance of our customers 
relationship 
1 2 3 4 
PART J – GREEN SUPPLY CHAIN 
J1: Which of the following environmental management system is 
adopted in your organisation? 
(Please tick all that apply) 
1. ISO 14001     
2. Eco Management & Audit Scheme (EMAS – European standard)     
3. Others (Please specify) 1...........................     
J2: How do you rate the level of practice of the environmental 
management system implemented in your organisation?  
1 2 3 4 
J3: Please specify (if any), the following that create awareness in 
your organisation regarding environmental issues?   
(Please tick all that apply) 
1. Law and regulations     
2. Media     
3. Local residents     
4. Contractors     
5. Partners     
6. Self awareness      
7. Other stakeholders (Please specify) 1...........................     
J4: Which of the following practices contributed towards green 
practices in your organisation? 
(Please tick all that apply) 
1. Purchase construction materials with environmentally friendly 
attributes (e.g. recycled materials, and those with non-toxic 
ingredients) 
    
2. Make it compulsory for suppliers to disclose information about their 
environmental practices, pollution discharges, and so on 
    
3. Audit suppliers to evaluate their environmental performance     
4. Make it compulsory for suppliers to implement and maintain 
environmental management systems 
    
5. Make it compulsory for suppliers to obtain certification of their 
environmental management systems to a recognized standard 
such as ISO 14001 
    
6. Work with suppliers to help them reduce environmental impacts 
through changes in product design and materials use 
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PART K - LOGISTIC NETWORK FLEXIBILITY 
K1: Please rate the following statements about your organisation’s 
logistic network:  
Low     High 
 
1. Can respond promptly to demand changes 1 2 3 4 
2. Can align warehouse capacity to demand changes 1 2 3 4 
3. Can adjust different transportation systems in  response to demand 
changes 
1 2 3 4 
4. Can effectively deliver expedited shipments 1 2 3 4 
5. Can bring in customer returns if required 1 2 3 4 
PART L - RELATIONSHIP DEVELOPMENT 
L1:  How do you rate the following factors that build up the 
relationships with your suppliers and/or clients? 
Low     High 
 
1. Cost benefits 1 2 3 4 
2. Simplify construction/tendering/design processes 1 2 3 4 
3. Simplify ordering process 1 2 3 4 
4. Creating standardisation of process 1 2 3 4 
5. Better quality service 1 2 3 4 
6. Method of reaching agreement 1 2 3 4 
7. Length of working relationship 1 2 3 4 
8. Trust/Contractual Trust 1 2 3 4 
9. Reliability of supply 1 2 3 4 
10. Top management support 1 2 3 4 
11. Mutual interest 1 2 3 4 
12. Free flow of information 1 2 3 4 
13. Joint business planning 1 2 3 4 
14. Closer links between demand/supply 1 2 3 4 
15. Integrated information system 1 2 3 4 
16. Mutual manpower development 1 2 3 4 
PART M - SOURCING EXCELLENCE 
M1: In terms of sourcing, how would you rate the following: 
Low     High 
 
1. Our major suppliers can adapt to produce different product 
mix/variety 
1 2 3 4 
2. Our major suppliers can accommodate to our requests 1 2 3 4 
3. Our major suppliers can expedite our urgent orders 1 2 3 4 
4. We can have different sources of suppliers for our project materials 1 2 3 4 
5. Our supplier base can be changed if needed without impacting 
quality 
1 2 3 4 
6. We can switch to different supply sources which offer lower cost 1 2 3 4 
PART N - SUPPLIER MANAGEMENT  
N1: How do you rate these criteria in terms of IMPORTANCE in Low     High 
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supplier evaluation/selection?  
1. Financial standing  1 2 3 4 
2. Consistency (track record) 1 2 3 4 
3. Relationship 1 2 3 4 
4. Flexibility 1 2 3 4 
5. Technology capabilities  1 2 3 4 
6. Customer service 1 2 3 4 
7. Reliability 1 2 3 4 
8. Price 1 2 3 4 
9. Location 1 2 3 4 
N2: In reality, how do you rate the PERFORMANCE of your suppliers 
according to the following criteria? 
Low     High 
 
1. Financial standing 1 2 3 4 
2. Consistency (track record) 1 2 3 4 
3. Relationship 1 2 3 4 
4. Flexibility 1 2 3 4 
5. Technology capabilities  1 2 3 4 
6. Customer service 1 2 3 4 
7. Reliability 1 2 3 4 
8. Price 1 2 3 4 
9. Location 1 2 3 4 
N3: Do you practise supplier audit appraisal?  
 If YES, what is the level of importance of the following criteria: 
Low     High 
 
1. Cost reduction programme 1 2 3 4 
2. R&D capabilities 1 2 3 4 
3. Ability to keep promises 1 2 3 4 
4. Investment in customer specific equipment 1 2 3 4 
5. Technical support  1 2 3 4 
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6. Awareness of Quality control technique 1 2 3 4 
7. Product quality 1 2 3 4 
8. Ability to respond quickly to a wide range of differing demands 1 2 3 4 
9. Geographic proximity 1 2 3 4 
10. Cost competitiveness 1 2 3 4 
PART O - SUPPLY CHAIN SKILLS 
O1. Please rate skill needed for your organisation IN implementing 
SCM. 
Low     High 
 
1. Technical & Process Skills 1 2 3 4 
2. Creative & Strategic Skills 1 2 3 4 
3. Interpersonal & People Skills 1 2 3 4 
PART P - VALUE CHAIN SOLUTION 
P1: To what extent has your organisation been engaged in the 
following: 
Low     High 
 
1. We have modular product assembly designs to suit customer 
needs 
1 2 3 4 
2. We can delay final product assembly activities until actual 
customer orders received 
1 2 3 4 
3. We can position our product delivery point to a location close to 
customers 








IF YOUR ORGANISATION HAS IMPLEMENTED AND PRACTISED SCM, ANSWER THE FOLLOWING 
PART Q - BUSINESS PERFORMANCE 
H1: How do you rate the improvement of performance after SCM 
initiative compared to before in terms of the following measures?  
 
FINANCIAL: 
Low     High 
 
1. Profit 1 2 3 4 
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2. Business turnover 1 2 3 4 
3. Market share 1 2 3 4 
NON-FINANCIAL: 
Low     High 
 
1. Customer satisfaction / Pre-sale customer service 1 2 3 4 
2. Overall product quality /  Products support 1 2 3 4 
3. Delivery speed /  Delivery dependability /  Responsiveness to 
customers 
1 2 3 4 
4. Volume flexibility /  Product mix flexibility /  New product flexibility 1 2 3 4 
PART R - SUPPLY CHAIN INNOVATION 
P1: Do you think your supply chain in your company has continuous 
improvement? 
Yes  No 
 
P2: Do you use a consulting firm to improve your company supply 
chain? 
Yes  No 
P3: Are you satisfied with your current company practice in supply 
chain? 
Yes  No 
P4: Will you agree towards the initiative to improve the procurement 
system to include supply chain  
Yes  No 
P5: Related to your Supply Chain, please indicate the extent your 
organisation has : 
Low     High 
 
1. Recognised the importance of supply chain management to keep 
business competitive 
1 2 3 4 
2. Taken steps to improve supply chain management practices 1 2 3 4 
3. Leverage supply chain to be flexible to customer needs 1 2 3 4 
4. Leverage supply chain to improve tangible benefits such as cost, 
quality or time to market 
1 2 3 4 
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VARIABLES MEAN SCORE 
LEVEL OF PRATICES BY CATEGORIES OF 
ADOPTERS 
PART B- HUMAN RESOURCE DEVELOPMENT Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 
B1: Does your organisation have a separate department to manage 
the organisational supply chain? 
1.95 87.54 12.46 20.57 14.46 12.59 
B2: Does your organisation have dedicated personnel in charge of 
SCM? 
1.95 87.54 12.46 20.57 14.46 12.59 
B3: Are your employees (Management/Head department) aware of 
the SCM practices in your organisation?  
1.85 86.41 13.59 22.11 15.67 13.70 
B4: Does your organisation have training programmes to increase 
knowledge on SCM?  
2.00 88.08 11.92 19.83 13.88 12.07 
PART C - INFORMATION DISSEMINATION Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 
C1: Does your organisation inform suppliers of technological 
developments relating to organisation’s operations? 
2.47 92.20 7.8 13.78 9.30 7.99 
C2:To what extent has your organisation been engaged in the 
following: 
      
8. We share supply chain information with our 
suppliers/contractors in order to be responsive 
0.04 51.00 49 59.24 49.99 46.35 
9. We share supply chain information with our customers in order 
to be responsive 
0.04 51.00 49 73.32 65.54 61.64 
10. We share supply chain information within our organisation in 
order to be responsive 
-0.66 34.07 65.93 70.92 62.79 58.92 
11. We use supply chain information for decision making in order 
to be responsive 
-0.53 37.05 62.95 69.97 61.71 57.85 
12. We use supply chain information to plan our 
production/construction in order to be responsive 
-0.48 38.23 61.77 59.46 50.22 46.58 
13. We have information technology system to communicate 
supply chain information within the organisation 
0.03 50.75 49.25 51.70 42.25 38.82 
14. We have information technology system to communicate 
supply chain information with external parties 
0.38 59.39 40.61 13.78 9.30 7.99 






      
PART D - MANAGEMENT LEADERSHIP Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 
D1: Please rate the level of top management support towards the 
following: (GM and above) 
      
5. Understanding the concept of SCM  -0.38 40.61 59.39 68.02 59.51 55.69 
6. Commitment toward SCM implementation -0.37 40.85 59.15 67.82 59.29 55.47 
7. Providing the appropriate structure to support SCM 0.10 52.50 47.5 57.93 48.61 45.01 
8. Commitment towards SCM partners (suppliers/customers) -0.33 41.82 58.18 67.02 58.40 54.60 
D2: To what extent does your top management engage in the 
following: 
      
4. Supports Supply Chain Management by providing resources  -0.49 37.99 62.01 70.16 61.92 58.07 
5. Considers Supply Chain Management as a competitive 
business strategy 
-0.46 38.70 61.3 69.59 61.27 57.42 
6. Encourages the organisation to build, maintain and enhance 
relationships with customers/suppliers 
-0.60 35.43 64.57 72.23 64.28 60.40 
PART E - PROCESS ALIGNMENT Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 
E1: To what extent does your organisation establish a system and 
procedure for the following? 
      
7. Material requirement review -0.33 41.82 58.18 67.02 58.40 54.60 
8. Lease or buy analysis 0.18 54.49 45.51 56.17 46.78 43.22 
9. Negotiation of price and terms -1.23 22.62 77.38 82.36 76.37 72.43 
10. Waste control (PEMBAZIRAN) -0.22 44.52 55.48 64.77 55.92 52.17 
11. Change management/Rework activities -0.12 47.00 53.00 62.68 53.65 49.94 
12. Customer complaint -0.81 30.79 69.21 75.94 68.61 64.68 
E2: In your organisation, as a ................. , what is the level of 
your involvement in the following stages of a construction project 
(for conventional construction projects)? 
      
5. Design 0.40 59.87 40.13 51.26 41.80 38.38 
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6. Planning -0.81 30.79 69.21 75.94 68.61 64.68 
7. Construction -1.04 26.11 73.89 79.63 73.02 69.07 
8. Operation and Maintenance -0.67 33.85 66.15 73.50 65.75 61.85 
       
E3. In your opinion, which procurement system is preferable for 
Supply Chain Management? 
      
4. Conventional/Traditional 0.11 52.75 47.25 57.71 48.38 44.78 
5. Fast-track -0.69 33.40 66.6 73.86 66.17 62.26 
6. Design and build -1.13 24.42 75.58 80.96 74.64 70.69 
E4: To what extent does your organisation establish any system 
and procedure for unseen situations regarding to 
      
6. Inventory/Warehouse -0.52 37.29 62.71 70.73 62.57 58.71 
7. Material stockpile -0.35 41.34 58.66 67.42 58.84 55.03 
8. Delay of materials -0.31 42.31 57.69 66.62 57.95 54.16 
9. Transportation issues -0.17 45.76 54.24 63.73 54.79 51.05 
10. Disposal of construction waste 0.16 53.99 46.01 56.61 47.24 43.67 
PART F - TECHNOLOGY UTILISATION Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 
F1: Which of the following systems are utilised by your 
organisation? 
      
1.1 Project Planning (Critical Path Method (CPM), 2.32 91.05 8.95 15.53 10.60 9.13 
1.2 Primavera, 3.34 96.58 3.42 6.53 4.20 3.55 
1.3 Artemis, 5.08 99.38 0.62 1.25 0.77 0.65 
1.4 Microsoft Project) 1.63 83.62 16.38 25.77 18.63 16.40 
2 Resources Planning (e.g. Material Requirements Planning 
(MRP), Manufacturing Resources Planning (MRPII), Enterprise 
Resource Planning (ERP)) 
3.04 95.43 4.57 8.53 5.56 4.72 
3 Inventory Management (e.g. Warehouse Management System 
(WMS), Just In Time (JIT), Collaborative Planning, Forecasting 
and Replenishment (CPFR), Vendor Managed Inventory (VMI)) 
3.04 95.43 4.57 8.53 5.56 4.72 
4 Tracking System (e.g. Radio Frequency Identification (RFID), 
Bar coding) 
3.60 97.34 2.66 5.16 3.28 2.77 
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5 Planning System (e.g. Supply Chain Planning (SCP), Advanced 
Planning System (APS), ) 
3.60 97.34 2.66 5.16 3.28 2.77 
6 Relationship Management (e.g. Customer Relationships 
Management (CRM), Supplier Relationships Management 
(SRM)) 
2.79 94.21 5.79 10.57 6.99 5.96 
7 E-Business (e.g. E-commerce, E-business, Electronic Data 
Interchange (EDI)) 
3.13 95.81 4.19 7.88 5.11 4.34 
8 Decision support / expert system 4.11 98.39 1.61 3.20 2.01 1.68 
PART H - COLLABORATIVE PRACTICE Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 
H1: What is the level of the following collaboration practice 
regarding construction SUPPLY to your organisation? Please 
answer only if applicable 
      
9. Partnership -0.26 43.54 56.46 65.60 56.83 53.05 
10. JV 0.44 60.83 39.17 50.36 40.91 37.52 
11. Strategic alliances -0.25 43.78 56.22 65.39 56.60 52.83 
12. Cooperative 0.44 60.83 39.17 50.36 40.91 37.52 
13. Licensing 0.81 69.21 30.79 42.13 32.99 29.90 
14. Distributorship 0.16 53.99 46.01 56.61 47.24 43.67 
15. Franchising 1.32 78.92 21.08 31.50 23.46 20.88 
16. Outsourcing -0.41 39.89 60.11 68.61 60.17 56.34 
H2: Based on previous projects, what is the level of business 
arrangement regarding SUPPLY of material according to the 
following business transactions?  
      
5. Local Order -0.39 40.37 59.63 68.22 59.73 55.91 
6. Tender/Bid -0.50 37.75 62.25 70.35 62.14 58.28 
7. Direct Negotiation -0.41 39.89 60.11 68.61 60.17 56.34 
H3: Based on previous project, how important is the supplier 
selection based on the following?  
      
5. Previous working relationship (track record) -1.81 14.06 85.94 89.01 84.82 81.12 
6. Nominated by client/government 0.18 54.49 45.51 56.17 46.78 43.22 
7. Open SELECTION 0.23 55.72 44.28 55.06 45.64 42.11 
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H4: Based on previous project, how well do you rate the 
performance (in terms of time delivery, cost and quality) of the 
following categories of supplier?  
      
4. General supplier -0.34 41.58 58.42 67.22 58.62 54.81 
5. Supplier with previous business relationship -1.42 19.47 80.53 82.50 76.54 72.60 
6. Supplier nominated by client/government 0.16 53.99 46.01 56.61 47.24 43.67 
H5: How frequent do the following supply contract agreements 
that you practice?  
      
4. Formal agreement document  -0.74 32.30 67.7 74.74 67.20 63.28 
5. None except as stipulated in the L/O 0.16 53.99 46.01 56.61 47.24 43.67 
H6: How do you rate the importance of partners (suppliers) in the 
following activities? 
      
8. Research and Development (R&D) -0.15 46.26 53.74 63.31 54.33 50.61 
9. Design process -0.59 35.66 64.34 72.04 64.07 60.19 
10. Construction process -1.16 23.87 76.13 81.39 75.17 71.22 
11. Marketing -0.36 41.10 58.9 67.62 59.06 55.25 
12. Training and Development -0.14 46.51 53.49 63.10 54.11 50.38 
13. Operation and maintenance -0.63 34.75 65.25 72.78 64.92 61.02 
H7: To what extent has your organisation been engaged in the 
following : 
      
6. We engage suppliers to jointly solve problems -0.59 35.66 64.34 72.04 64.07 60.19 
7. We engage key suppliers into our continuous improvement 
programmes 
-0.38 40.61 59.39 68.02 59.51 55.69 
8. We consider quality to be important in our supplier selection 
process 
-1.79 14.31 85.69 88.82 84.57 80.86 
9. We also offer to help suppliers to improve product quality -0.44 39.17  69.20 60.83 56.99 





61.62 52.51 48.82 
PART I - CUSTOMER MANAGEMENT Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 




6. We work with customers to understand their demand forecast -1.23 22.62 77.38 82.36 76.37 72.43 
7. We work with customers to understand their product and 
delivery expectations 
-1.39 19.94 80.06 84.45 78.97 75.07 
8. We request customers feedback to improve our supply chain 
process 
-0.90 28.91 80.06 77.43 70.38 66.43 
9. We frequently measure our customer satisfaction level -1.23 22.62 71.09 82.36 76.37 72.43 
10. We frequently evaluate the importance of our customers 
relationship 
-1.23 22.62 77.38 82.36 76.37 72.43 
       
PART J – GREEN SUPPLY CHAIN Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 
J1: Which of the following environmental management system is 
adopted in your organisation? 
      
4. ISO 14001 2.44 91.98 8.02 14.12 9.55 8.21 
5. Eco Management & Audit Scheme (EMAS – European 
standard) 
5.08 99.38 0.62 1.25 0.77 0.65 
J2: How do you rate the level of practice of the environmental 
management system implemented in your organisation?  
0.07 51.75 48.25 58.59 49.30 45.68 
J3: Please specify (if any), the following that create awareness in 
your organisation regarding environmental issues?  
      
8. Law and regulations 1.55 82.49 17.51 27.19 19.80 17.48 
9. Media 2.57 92.89 7.11 12.70 8.51 7.30 
10. Local residents 2.32 91.05 8.95 15.53 10.60 9.13 
11. Contractors 2.50 92.41 7.59 13.45 9.06 7.77 
12. Partners 2.95 95.03 4.97 9.22 6.04 5.14 
13. Self awareness  2.10 89.09 10.91 18.40 12.77 11.08 
J3*:AVERAGE 2.33 91.13 8.87 27.19 19.80 17.48 
J4: Which of the following practices contributed towards green 
practices in your organisation? 
      
7. Purchase construction materials with environmentally friendly 1.90 86.99 13.01 21.33 15.06 13.14 
 
 151 
attributes (e.g. recycled materials, and those with non-toxic 
ingredients) 
8. Make it compulsory for suppliers to disclose information about 
their environmental practices, pollution discharges, and so on 
2.86 94.58 5.42 9.96 6.56 5.59 
9. Audit suppliers to evaluate their environmental performance 3.04 95.43 4.57 8.53 5.56 4.72 
10. Make it compulsory for suppliers to implement and maintain 
environmental management systems 
3.23 96.19 3.81 7.21 4.66 3.94 
11. Make it compulsory for suppliers to obtain certification of their 
environmental management systems to a recognised standard 
such as ISO 14001 
3.34 96.58 3.42 6.53 4.20 3.55 
12. Work with suppliers to help them reduce environmental 
impacts through changes in product design and materials use 
2.64 93.34 6.66 11.99 8.00 6.84 
       
PART K - LOGISTIC NETWORK FLEXIBILITY Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 
K1: Please rate the following statements about your organisation’s 
logistic network: 
      
6. Can respond promptly to demand changes -0.64 34.52 65.48 72.96 65.13 61.23 
7. Can align warehouse capacity to demand changes -0.50 37.75 62.25 70.35 62.14 58.28 
8. Can adjust different transportation systems in response to 
demand changes 
-0.53 37.05 62.95 70.92 62.79 58.92 
9. Can effectively deliver expedited shipments -0.43 39.41 60.59 69.00 60.61 56.78 
10. Can bring in customer returns if required -0.14 46.51 53.49 63.10 54.11 50.38 
PART L - RELATIONSHIP DEVELOPMENT Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 
L1:  How do you rate the following factors that build up the 
relationships with your suppliers and/or clients? 
      
17. Cost benefits -1.45 19.00 81 85.18 79.89 76.01 
18. Simplify construction/tendering/design processes -0.85 29.94 70.06 81.67 75.51 71.57 
19. Simplify ordering process -0.54 36.82 63.18 73.50 65.75 61.85 
20. Creating standardisation of process -0.60 35.43 64.57 68.61 60.17 56.34 
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21. Better quality service -1.50 18.24 81.76 62.47 53.42 49.71 
22. Method of reaching agreement -0.64 34.52 65.48 66.62 57.95 54.16 
23. Length of working relationship -0.85 29.94 70.06 63.31 54.33 50.61 
24. Trust/Contractual Trust -1.24 22.44 77.56 63.10 54.11 50.38 
25. Reliability of supply -1.49 18.39 81.61 76.61 69.40 65.46 
26. Top management support -1.18 23.51 76.49 71.11 63.00 59.13 
27. Mutual interest -0.67 33.85 66.15 72.23 64.28 60.40 
28. Free flow of information -0.41 39.89 60.11 85.77 80.64 76.77 
29. Joint business planning -0.11 47.25 52.75 72.96 65.13 61.23 
30. Closer links between demand/supply -0.31 42.31 57.69 76.61 69.40 65.46 
31. Integrated information system -0.15 46.26 53.74 82.50 76.54 72.60 




      
PART M - SOURCING EXCELLENCE Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 
7. Our major suppliers can adapt to produce different product 
mix/variety 
-0.16 46.01 53.99 63.52 54.56 50.83 
8. Our major suppliers can accommodate to our requests -0.71 32.96 67.04 74.21 66.58 62.67 
9. Our major suppliers can expedite our urgent orders -0.91 28.70 71.3 77.59 70.57 66.63 
10. We can have different sources of suppliers for our project 
materials 
-0.96 27.69 72.31 78.39 71.53 67.58 
11. Our supplier base can be changed if needed without 
impacting quality 
-0.50 37.75 62.25 70.35 62.14 58.28 
12. We can switch to different supply sources which offer lower 
cost 
-0.37 40.85 59.15 67.82 59.29 55.47 
PART N - SUPPLIER MANAGEMENT  Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 
N1: How do you rate these criteria in terms of IMPORTANCE in 
supplier evaluation/selection? 
      
10. Financial standing  -1.44 35.43 64.57 85.06 79.74 75.85 
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11. Consistency (track record) -2.01 11.82 88.18 90.76 87.12 83.58 
12. Relationship -1.27 21.93 78.07 82.90 77.04 73.11 
13. Flexibility -1.12 24.60 75.4 80.81 74.46 70.51 
14. Technology capabilities  -0.77 31.65 68.35 75.26 67.80 63.88 
15. Customer service -1.68 15.71 84.29 87.74 83.16 79.38 
16. Reliability -1.91 12.90 87.1 89.92 86.01 82.38 
17. Price -2.07 11.20 88.8 91.23 87.75 84.26 
18. Location -0.97 27.49 72.51 78.55 71.72 67.77 
N2: In reality, how do you rate the PERFORMANCE of your 
suppliers according to the following criteria? 
      
10. Financial standing -0.89 29.11 70.89 77.27 70.18 66.24 
11. Consistency (track record) -1.93 12.68 87.32 90.09 86.24 82.63 
12. Relationship -1.14 24.23 75.77 81.10 74.82 70.87 
13. Flexibility -1.15 24.05 75.95 81.24 74.99 71.05 
14. Technology capabilities  -0.72 32.74 67.26 74.39 66.79 62.87 
15. Customer service -1.54 17.65 82.35 86.23 81.22 77.37 
16. Reliability -1.65 16.11 83.89 87.42 82.76 78.96 
17. Price -1.84 13.71 86.29 89.29 85.18 81.51 
18. Location -0.80 31.00 69.00 75.77 68.41 64.48 
N3: Do you practice supplier audit appraisal?       
If YES, what is the level of importance of the following criteria:       
11. Cost reduction programme -0.51 37.52 62.48 70.54 62.36 58.49 
12. R&D capabilities 0.07 51.75 48.25 58.59 49.30 45.68 
13. Ability to keep promises -1.17 23.69 76.31 81.53 75.34 71.40 
14. Investment in customer specific equipment 0.01 50.25 49.75 59.89 50.67 47.02 
15. Technical support  -1.17 23.69 76.31 74.56 66.99 63.07 
16. Awareness of Quality control technique 0.01 50.25 49.75 81.67 75.51 71.57 
17. Product quality -1.56 17.36 82.64 86.45 81.51 77.67 
18. Ability to respond quickly to a wide range of differing 
demands 
-0.99 27.09 72.91 78.86 72.09 68.14 
19. Geographic proximity 0.13 53.25 46.75 57.27 47.92 44.34 
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20. Cost competitiveness -1.48 18.54 81.46 85.54 80.34 76.47 
PART O - SUPPLY CHAIN SKILLS Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 
O1. Please rate skill needed for your organisation IN 
implementing SCM. 
      
4. Technical & Process Skills -1.06 25.73 74.27 79.93 73.38 69.43 
5. Creative & Strategic Skills -1.15 24.05 75.95 81.24 74.99 71.05 
6. Interpersonal & People Skills -1.02 26.50 73.5 79.32 72.65 68.70 
PART P - VALUE CHAIN SOLUTION Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 
P1: To what extent has your organisation been engaged in the 
following: 
      
4. We have modular product assembly designs to suit customer 
needs 
-0.08 48.00 52 61.83 52.74 49.04 
5. We can delay final product assembly activities until actual 
customer orders received 
-0.01 49.75 50.25 60.33 51.13 47.47 
6. We can position our product delivery point to a location close 
to customers 
0.39 59.63 40.37 51.48 42.03 38.60 
       
PART R - SUPPLY CHAIN INNOVATION              Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 
R1: Do you think your supply chain in your company has 
continuous improvement? 
1.37 79.74 20.26 30.53 22.63 20.10 
R2: Do you use a consulting firm to improve your company supply 
chain? 
2.73 93.88 6.12 11.12 7.38 6.30 
R4: Will you agree towards the initiative to improve the 
procurement system to include supply chain  
1.27 78.07 21.93 32.49 24.31 21.67 
R5: Related to your Supply Chain, please indicate the extent your 
organisation has : 
      
5. Recognised the importance of Supply Chain Management to 
keep business competitive 
-0.68 33.63 66.37 73.68 65.96 62.05 
 
 155 
6. Taken steps to improve Supply Chain Management practices -0.49 37.99 62.01 70.16 61.92 58.07 
7. Leverage supply chain to be flexible to customer needs -0.54 36.82 63.18 71.11 63.00 59.13 
8. Leverage supply chain to improve tangible benefits such as 
cost, quality or time to market 
-0.91 28.70 71.3 77.59 70.57 66.63 
PART G – SUPPLY CHAIN PERFORMANCE Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 
G1: To what extent has your organisation been in the following 
supply chain practices or capabilities: 
      
13. We have better customer delivery than competitors -0.52 37.29 62.71 70.73 62.57 58.71 
14. We have more reliable delivery to customers than 
competitors 
-0.48 38.23 61.77 69.97 61.71 57.85 
15. We have shorter customer order fulfilment lead time than 
competitors 
-0.13 46.75 53.25 62.89 53.88 50.16 
16. We have higher customer service level than competitors -0.44 39.17 60.83 69.20 60.83 56.99 
17. We are faster to response to urgent customer request than 
competitors 
-0.84 30.15 69.85 76.44 69.20 65.27 
18. We are faster to introduce new products (FINAL PRODUCT 
OUTPUT) in market within a short time 
-0.30 42.56 57.44 66.41 57.72 53.94 
19. We have readily more product (FINAL PRODUCT OUTPUTS) 
offerings than competitors  
-0.07 48.25 51.75 61.62 52.51 48.82 
20. We offer higher quality products (FINAL PRODUCT 
OUTPUTS) than competitors 
-0.87 29.53 70.47 76.94 69.79 65.85 
21. We have reduced inventory cost -0.56 36.35 63.65 71.49 63.43 59.56 
22. We have lower costs associated with order entry, follow-up 
and invoicing 
-0.21 44.77 55.23 64.57 55.70 51.94 
23. We have competitive cost to support our profit margin than 
competitors 
-0.42 39.65 60.35 68.81 60.39 56.56 
24. We have competitive cost to support our market growth than 
competitors 
-0.26 43.54 56.46 65.60 56.83 53.05 
PART Q - BUSINESS PERFORMANCE  Logit POD 
Likely 
hood 
DEVELOPERS CONTRACTORS SUPPLIERS 






initiative compared to before in terms of the following 
measures? (Please answer if applicable) 
FINANCIAL:       
4. Profit -0.78 31.43 68.57 75.43 68.01 64.08 
5. Business turnover -0.83 30.36 69.64 76.28 69.01 65.07 
NON-FINANCIAL:       
5. Customer satisfaction / Pre-sale customer service -1.26 22.10 77.9 82.77 76.87 72.94 
